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Metrovick equipment is well on top traverse are M-V 1o-h.p. 715 r.p.m. 
















in this 10-ton Wharton overhead shop and 3-h.p. 700 r.p.m. type MZ slipring 
crane. The hoist is an 18-h.p. 720 motors respectively. A 6-inch Perigrip 
r.p.m. M-V motor fitted with a thrustor- brake operates on the cross traverse. 
operated brake giving precise control Write for details of the range of M-V 
with stable creeping speed on load. The —a.c. and d.c. motors, control gear and 
need for inching is thus eliminated. Perigrip electromagnetic brakes for crane 
Drives for the long travel and cross- drives. 


In the illustration (left) A is the 
18-h.p. 720 r.p.m. hoist motor 
fitted with Stacreep thrustor con- 
trol B. The long-travel drive, 
motor E, is shown at the top of 



















page. The 3 h.p. cross traverse 
motor is seen at C and the 


6-inch Perigrip brake at D. 
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Constant and full load starting torque is only one of An output of up to 4,000 Ib./in. torque is available 

the features of this outstanding hydraulic motor. It in a range of four basic sizes which incorporate 

introduces high efficiency at slow speeds and maintains variations in stator and rotor dimensions. 

it throughout the range, and provides exceptionally 

smooth transmission of power for a widely varied 

number of applications. Capable of rotation in both Pete raya 

directions. precision and virtually fool- 
The smooth and vibrationless operation of the Motor clay a we = 

is also a feature of the Deri-Sine Hydraulic Pump, a Se ee 

rotary displacement pump of high volumetric efficiency. power operation 

which is essential to the power circuit. 


for efficiency fit a FRASER DERI-SINE Hydraulic Motor 


ANDREW FRASER & CO LTD 29 BUCKINGHAM GATE LONDON SWI PHONE VICTORIA 6736-9 
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DRAWINGS AND DIMENSIONS 

By S. Parker, B.E.M. Written by an expert, this new book 

provides an elaboration and commentary on the British 

Tipe “Engineering Drawing Practice, B.S. 308”’ 
net. 


MULTI-MOTOR TRACTION FOR 
CRANES 

By Richard A. West, B.Sc.Hons. (Engineering) London, 
etc. Deals with the design of multi-motor drives. Covers 
series and parallel combination of a.c. and d.c. motors, 
differential drives and the use and selection of servo and 
power selsyns. 21/- net. 


ELECTRIC TRACTION FOR CRANES 

By Richard A. West, B.Sc.Hons. (Engineering) London, 
etc. Contains simple methods of calculation and short cuts 
to select ng the exact size of motor required. Deals mainly 


- the tong travel motion of the steel-mill crane bridge. 
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SOLUTION OF PROBLEMS IN 
AERODYNAMICS 

By S. A. Urry, B.Sc.(Eng.), etc. A new book for students 
taking examinations in Aerodynamics or Mechanics of 
Flight. Four hundred problems, specially selected and 
arranged, give practice at all levels up to the Higher 
National Cert. and the exams of the engineering institu- 
tions, including parts of the degree syllabus common to 
these exams. 32/6 net. 
























































TRANSPORT PROCESSES IN APPLIED 
CHEMISTRY 

By R. C. L. Bosworth, Ph.D., etc. An authoritative work 
covering the flow of physical properties in chemical 
reactors. 84/- net. 


APPLIED THERMODYNAMICS 

By the late William Robinson, M.E. 3rd Edition byJJohn 
Dickson, B.Sc. A standard work which covers the sylla- 
buses of the B.Sc. (Eng.), Inst.C.E. and I|.Mech.E. examina- 
tions. Contains numerous worked examples. 40/- net. 
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STANDARD PORTABLE CONVEYORS, BRICK LOADERS, GROUND CONVEYORS 
SKIP HOISTS, ELEVATORS, OVERHEAD MONORAIL CONVEYORS 
LATTICED BRACED CONVEYORS, FLAT BELT CONVEYORS, STACKERS, ETC. 
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Our technical representative will call, if required, to discuss without obligation your particular 
handling problem. Illustrated booklets sent free on request. 


universat | Conveyor 


UNIVERSAL CONVEYOR COMPANY LIMITED 
HEAD OFFICE & WORKS: BARKBY ROAD : LEICESTER . Telephone Leicester 67822/3 
London Office: 14 Lower Grosvenor Place, $.W.1. Phone: ViCtoria 3501 
Manchester Office: Maple Buildings, 175 Oxford Road, Manchester 13. Phone: ARDwick 5812 
Agents and Representatives throughout the world. 
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@ EXPENDABLE MOULDS FOR 
TITANIUM CASTINGS 
Because titanium is so reactive 
with the atmosphere and the usual 
refractories, the standard foundry 
techniques for melting and casting 


A QUICK GLANCE AT THE LATEST 
TECHNICAL DEVELOPMENTS 
THROUGHOUT 


THE WORLD 





cannot be used. There are two 
distinct problems involved in titanium casting, 
the first being the selection of the melting tech- 
nique and the second the development of a 
suitable mould material to minimize contamin- 
ation. The melting problem has been studied 
sufficiently, so that metal can be melted out of 
contact with refractories. For corrosion-resistant 
applications, alloys with satisfactory chemical 
properties, but relatively low ductility, can be 
obtained by the employment of comparatively 
low-cost induction-melting techniques. There 
is little contamination of the metal when 
machined graphite moulds are used, but mould 
preparation is slow and costly, and the moulds 
can be used only a few times and are limited to 
simple shapes. A recent development consists 
of the use of powdered graphite as a base 
material, in order to circumvent the dis- 
advantages of the machined graphite mould. 
The new type of mould is inexpensive to produce 
and can be moulded to produce any desired 
shape. Castings produced in these expendable 
moulds are reported to exhibit negligible surface 
reaction. In a section of | in. diameter, the 
depth of surface contamination was found to be 
0:01 in. from a machined graphite mould and 
about 0-04 in. when using the expendable 
graphite-powder mould. No greater depth of 
contamination is shown in a section of 2 in. 
diameter. The hard contaminated layer may be 
removed by pickling with a 3°%% HF/10°% HNO, 
solution in water, or by sand- or steel-grit 
blasting. This contaminated surface layer is no 
deeper than the oxidized surface layer of many 
forgings. 


@ ULTRASENSITIVE TELEVISION-CAMERA 
TUBE 


A new television-camera tube, expected to 
be some 100 times more sensitive than present- 
day camera tubes, is now in course of develop- 
ment. The tube has a caesium-antimony photo- 
surface, on which the image is focused; a 
larget consisting of a thin, fine-mesh screen, 
to which are attached a layer of aluminium foil 


f 1000 angstroms thick and a layer of semi- 
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| 
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} Conductor material several microns thick ; and 


the standard gun-deflection system found in 
image-orthicons. In operation, the image 
focused on the photo-surface produces electrons 
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which are accelerated to the target by approxi- 
mately 20,000 V. The electrons progress through 
the target and cause an avalanche effect to take 
place in the semiconductor. Since the semi- 
conductor has previously been uniformly charged 
by the scanning electron beam, the electrons 
progressing through it discharge a minute 
segment. On reaching this segment, the scanning 
beam recharges the surface, generating a pulse 
in the output circuit. The unit is said to be 
capable of detecting light levels of 0-00005 foot- 
candle, but it is expected that by the use of a 
newly developed image multiplier tube sensi- 
tivity may be further increased to approximately 
0-000001 foot-candle. The operating principle 
of the image multiplier is based on the fact that 
electrons impinging on a thin film of potassium 
chloride deposited on a supporting thin mesh 
will cause approximately 10 electrons to be 
emitted from the opposite side. By placing four 
cf these films behind each other, a gain of 104 
in the number of electrons may be obtained. A 
magnetic field is used to focus the electrons as 
they travel between the films. This image multi- 
plier may be used for either direct viewing or it 
may be placed between the photo-surface and 
target of the camera tube, eliminating the 
phosphor screen used for direct viewing. 


@ CURRENT MEASUREMENT BY MEANS OF THE 

FARADAY EFFECT 

Unlike other methods in use to-day, a new 
method of measuring electrical currents, de- 
veloped in Russia, is stated to be totally un- 
affected by voltage or frequency, and may be 
said to be inertialess. It is, therefore, a sub- 
stantial advance in measuring high-frequency 
currents, impulse currents, and continuous 
currents of very high voltages. A light beam is 
used as a “carrier link ’’ between the high- 
voltage conductor and the pick-up unit. The 
light beam is modulated directly by the current 
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Meet Mr. Frost the accountant 

Old Jock to his colleagues on the Board ; 

Old Misery Guts to the chap in charge of the boiler 
room. Could he help it if fuel prices keep 

going up? What this plant needs is really 

efficient insulation. 


FIBREGLASS 





FIBREGLASS LTD., RAVENHEAD, ST. HELENS, LANCS. 
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Meet Mr. Frost 

now known behind his back as Jolly Jock. He 
grumbled about the cost of having the boiler and 
pipes insulated with Fibreglass. But since 

he saw how much fuel it saved, he’s even said 


Good-morning to the boilerman. 
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to be measured, and in this modulated form falls 
on a photo-cell, the voltage across the load 
resistance of this cell being measured by a 
recording or indicating instrument. The physical 
phenomenon known as the Faraday effect, 
used to modulate the light beam, is the rotation 
of the plane of polarization by a magnetic field. 
The measuring device, therefore, consists of a 
light source, a condenser, a polarizer (polaroid 
screen), a modulator, and an analyser, the light 
throughput of which is picked up by a photo- 
electric amplifier. The latest variant of the 
modulator consists of a system of reflecting 
prisms attached to the high-voltage conductor. 
In this way the light beam is made to traverse a 
long distance within the magnetic field with the 
minimum of inductive resistance in the measur- 
ing system. This is possible because the Faraday 
effect does not depend on the direction of the 
light. 

Earlier modulators consisted of a glass tube 
filled with benzole surrounded by a coil carrying 
the current. An accurately stabilized high- 
pressure mercury lamp is recommended as the 
light source. The frequency response between 0 
and 680 kcs has been found perfectly linear. 


@ ELECTRO-EROSION DEVICE FOR COPY- 

MACHINING 

A particularly promising new field of applica- 
tion would appear to lie in the use of the spark- 
erosion technique to copy-machining devices for 
producing an exact replica of a master pattern. 
An especially attractive feature of the spark 
method in this connection is that the tool- 
guiding mechanism will not be submitted to tool 
thrust, since the action of the spark-erosion 
method does not rely on the exertion of mech- 
anical cutting forces. However, in the mech- 
anism of conventional copying devices, the wear 
of the tool is negligible and easily taken care of, 
so that exactness of reproduction is ensured, 
while in spark machining the electrode which 
takes the place of the cutter is subject to con- 
siderable wear. Unless special provision can 
be made to maintain the sparking point of the 
electrode in correspondence with the datum 
position of the tip of the stylus passing over the 
contour of the master pattern, exact reproduction 
IS quite impossible. It is therefore interesting to 
note that a recently published patent speci- 
fication describes a spark-erosion copying device 
in which this difficulty is overcome by the use 
of a special sensing mechanism incorporated in 
the electrode holder. This automatically com- 
pensates the wear of the electrode, maintains 
its cutting point in exact correspondence with 
the stylus location over the master pattern, and 
prevents the removal of further material from 
the workpiece, once its contour corresponds 
with that of the master pattern. 
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@PEARLITIC MALLEABLE IRON CONTAINING 

BISMUTH AND BORON 

The usual form of pearlitic malleable iron is 
unsuitable for section sizes much greater than 
? in. in thickness. A round section, 1? in. in 
diameter, is about the limit which can be cast 
free from mottle. It has been found that, by the 
addition of 0-025 °% bismuth and 0-003 % boron, 
a section up to 5 in. in diameter can be cast 
without mottle. This characteristic makes 
such an iron suitable for crankshafts or other 
heavy-section castings. It is reported that the 
new composition, which is stated to be covered 
by a patent, was discovered in the course of an 
investigation concerned with the development 
of a faster-annealing malleable iron. The 
intention was to raise the silicon content to 
speed up the carbide decomposition and then to 
introduce a carbide stabilizer which would 
counteract the graphite-forming action of the 
increased silicon content during solidification, 
but which would not interfere with carbide 
decomposition during annealing. It was found 
that tellurium acts as such a stabilizer. Subse- 
quently, it was discovered that bismuth would 
act in the same way and would produce more 
uniform results. Crankshafts for automobile 
engines are already being produced from this 
material, using a shell-moulding process, which 
enables the crank-webs to be cast with suffi- 
cient accuracy to make their machining un- 
necessary. It is claimed that an additional saving 
results from the fact that, in general, the machin- 
ability of the pearlitic malleable iron is much 
better than that of steel. 


@ SLIP DAMPING OF TURBINE BLADES 


Service failures of gas-turbine blades can in 
many cases be attributed to the high stresses 
accompanying resonant vibration. These stresses 
reduce the fatigue life of the blading. Failures so 
induced have been matters of concern to the 
designers of aircraft power plants, and it has 
been thought that any significant increase in the 
damping present in the blade structure would 
operate to reduce vibration stresses and to 
increase turbine life. Apart from aerodynamic 
damping, the mechanisms of energy dissipation 
available to the designer are internal damping 
inherent in the blade material and slip damping. 
The latter type of damping is based on the fact 
that energy of vibration may be dissipated by 
microscopic slip on interfaces where machine 
elements are joined in a press fit. A recent 
research report examines slip damping as a 
possible agent for reducing turbine-blade reson- 
ant stresses and prolonging turbine life. A 
general theory of slip damping is developed, an 
expression for the energy loss per cycle of oscilla- 
tion is found, and the predictions of the theory 
are compared with the results of controlled 
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** Newallastic ’’ bolts and studs have qualities which are abso- 
lutely unique. They have been tested by every known device, 
and have been proved to be stronger and more resistant 
to fatigue than bolts or studs made by the usual method. 
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experiments. It appears that the theory is in 
satisfactory agreement with experiment and 
measurements made on turbine blades. The 
implications of the general theory in the design 
of turbine blades are discussed in the report. It 
appears that slip damping is capable of being an 
effective agent in reducing resonant stresses, 
especially in the “ stall-flutter *’ condition, where 
aerodynamic damping is inadequate. It is not 
surprising that corrosion fretting accompanying 
slip has been suggested as a possible deterrent 
to the effective use of slip damping. In the 
present state of knowledge it does not seem 
possible to decide this question dogmatically, 
and exhaustive investigations of this aspect 
appear to be indicated. 


@ HALIDE PROCESS FOR MAKING NODULAR 

IRON 

By employing a new process, easily machin- 

able and ductile nodular iron can now be pro- 
duced without annealing and without intro- 
ducing other elements with the nodulizing agent. 
In the new process, instead of using active metals 
such as sodium or magnesium as nodulizing 
agents, the halides of these metals and a reducing 
agent such as calcium silicate are added to the 
molten iron, the chloride being the preferred 
halide. When it is reduced to the metal, the 
active nodulizing element is stated to be formed 
in atomic fineness and to be absorbed immedi- 
ately in the molten bath. In contrast, solid 
magnesium does not disperse, but forms a re- 
active vapour at the temperature involved. It is 
reported that all the halides of nodulizing 
metals, such as sodium, magnesium, lithium, 
strontium, barium, rubidium and cerium, have 
been successfully utilized experimentally ; how- 
ever, because of their low cost, the chlorides 
have been chosen for industrial application. It 
is reported that the new process has proved 
its value by several months of commercial 
application in the foundry, the as-cast nodular 
irons having consistently displayed high strength 
and ductility. They can be flame-hardened or 
solution-treated and seldom exhibit less than 
10% elongation in 2 in. The residual magnesium 
content is said to be low, in no case exceeding 
003%, while complete nodulizing has been 
accomplished with as little as 0-015 °%. 
@ MICROCINEMATOGRAPHIC TECHNIQUE FOR 

ANALYSING METAL FATIGUE 

_A small fatigue-testing machine equipped 
with a motion-picture camera for filming the 
microscopic features of the metal surface during 
fatigue fracture has been constructed. The base 
of the machine is a block of steel designed to fit 
the stage of the microscope, and machined at 
the top to a shallow U-shape, a horizontal collet 
for holding the test specimen being inserted 
through the upper part of the block. Two small 
DECEMBER, 
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eccentric cams are mounted at the ends of a 
motor-driven shaft passing through the lower 
part of the base, so that cam followers can 
transmit the load to the ends of the collet. The 
metal specimen to be filmed is pressed into the 
collet, and an alternating torsional load is 
applied through the cam followers by the cams, 
which are mounted 180 deg. out of phase. A 
0-0l-in. hole drilled in the top surface of the 
specimen provides a focusing target for the 
microscope. Any fatigue failure occurring will 
tend to develop around the hole and will thus 
be in the field of the microscope. The camera is 
attached to the principal eyepiece of the micro- 
scope, and a second eyepiece permits visual 
observation. The film is advanced at regular 
intervals by a synchronous motor-driven cam 
which actuates the single-frame button of the 
camera, the shutter of which is adjusted to close 
only during film transport. Because the speed 
of the fatigue-testing machine can be adjusted 
with respect to the movement of the film, the 
number of stress cycles per frame can be varied, 
depending on how rapidly changes are taking 
place in the surface of the metal. 


@ NEW METHOD OF TITANIUM PRODUCTION 


A recently published patent specification 
describes a novel method for the production of 
titanium billets by reacting titanium tetrach- 
loride with liquid magnesium. The process is 
carried out in a cylindrical reaction chamber, the 
bottom of which consists of an end-plug operated 
by a hydraulic jack and supports the lower ex- 
tremity of the billet. A molten salt bath is pre- 
pared in the reaction chamber by introducing 
magnesium chloride through a delivery pipe and 
then heating the reactor to melt the anhydrous 
magnesium chloride and establish an average 
bath temperature of about 800°C. After purging 
the system of oxygen, helium is introduced into 
the reactor vessel, and titanium tetrachloride is 
then introduced from a vaporization chamber 
which is kept at a temperature between 500 and 
600°C, the feed into the reactor being held 
between 300 and 400°C. The next stage of the 
process consists of introducing magnesium in the 
form of sticks through an air lock, while the 
supply of titanium tetrachloride is maintained as 
the reaction proceeds, i.e., as titanium metal is 
formed. By means of a reciprocating ram with a 
downward thrust, the metal is collected and 
compacted in the lower part of the reactor. The 
titanium billet thus produced is claimed to con- 
tain from 85 to 90% titanium and only 15% 
entrained salts. By operation of the movable 
plug in the reactor bottom the billet is then re- 
moved from the reactor. In order to produce pure 
titanium, the billet is used as an electrode in an 
arc furnace, from which the volatilized salts are 
removed by scavenging the furnace with argon. 
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Dust 
Collection 


The ‘‘Airflo’’ Wet Dust Arrester is 
a self-contained unit for handling 
fine (e.g. french chalk) and medium 
dust up to 30 microns. Dust 
above this size can be successfully 
collected by addition of gravity 
settlers. Maintenance is simple, 
sludge being deposited in outer 
tank, clean water being re-cir- 
culated whilst ‘‘scumming’’ can 
be done from the outside. 


Left. ‘‘Airflo’’ Wet Dust Arrester «* the 
Forgings Division of High Duty Alloys 
Limited at Redditch. 


Below. Showing clear water in inner tank 
and sludge outside for easy ‘‘scum- 
ming’. 


Industrial Fan «& Heater Co Ltd 


9 
Cirflo Works, BIRMINGHAM, II. Telephone: VICtoria 2277 


And at LONDON, MANCHESTER and SWANSEA 
A Member of the SIMMS Group of Companies 
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@ ECONOMICAL PROCESS FOR PRODUCING 
HOLLOW CEMENTED CARBIDE DIE INSERTS 
Cemented carbide inserts for drawing or 

extrusion dies are known to outlast many times 

the best alloy steels, and in many cases the use 
of a carbide die or insert is either one of necessity 
or of economics. A cemented carbide die or 

insert is considerably more expensive than a 

steel die, and there is undoubtedly a very pressing 

need for improved fabrication techniques for 
reducing the cost. In a recent patent, however, 
amethod is proposed in which hollow inserts can 
simply and economically be produced with their 
opening moulded to the required contour. The 
basis of the process is the use of a mould with 
flexible walls, which is then subjected to external 
hydraulic pressure by suitable equipment, thus 
producing a compact of the shape of the re- 
quired insert. By means of this process, dies 
with intricate internal contours can be pressed to 
shape with maximum surface hardness, thereby 
improving quality and reducing die costs. In 
addition, after sintering, very little finish grinding 


is required to bring the die to exact dimensional ° 


specifications. The die insert can be made in one 
tubular piece but, if desired, it can be made as 
two semi-cylinders, so as to facilitate internal 
grinding. If the flexible mould is constructed 
from rubber or some rubber-like material, its 
wall thickness should be sufficient to hold the 
charge of comminuted material without dis- 
tortion or collapse. In the manufacture of 
tubular parts with irregular or intricate internal 
or external wall contours, it is claimed that 
tremendous savings can be effected, compared 
with the older method of machining or grinding 
the article from a hardened sintered block. 


@SEMICONDUCTOR-TYPE NUCLEAR * 

BATTERIES 

In the December 1954 issue of the Blue 
Pages, reference was made to the development 
of a novel atomic battery. A newly published 
patent specification describes in more detail the 
construction and operation of such an atomic 
battery of the semi-conductor type, in which the 
energy of nuclear radiation is converted into 
useful electrical energy. This battery includes a 
source of high-energy nuclear radiation, such as 
a quantity of polonium and uranium, strontium- 
9 or tritium, or cobalt-60, etc. The semi- 
conductor irradiated comprises a p-n junction 
device, either of the grown type or of the alloy 
lype. If n-type germanium is chosen for 
one region of the device, the adjacent p-type 
region may, for example, be lead, antimony, or 
gold-antimony. If strontium-90 is used as the 
radiation source, a germanium device of 0-05 in. 
thickness will absorb substantially the available 
tadiation. In an irradiated silicon device, twice 
this thickness will be required. Comparative 
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figures for germanium and silicon batteries 
indicate that the silicon battery produces a 
higher open-circuit voltage, while the german- 
ium battery produces a higher short-circuit 
current, Owing to its lower internal impedance. 
However, as the open-circuit voltage of the 
silicon battery is considerably higher, so, too, 
is its power output. The junction device is, of 
course, so located in the path of the high-energy 
radioactive emission that as much as possible 
of the incident radiation is absorbed in the 
junction region. A particularly effective arrange- 
ment uses a cylindrical device which has an 
inner and an outer region, with a central cylin- 
drical bore for the radioactive material. 


@ NEW MAGNESIUM-THORIUM ALLOY 


There is only a limited number of materials 
which are suitable for frame and panel con- 
structions to be used at ambient temperatures 
from 500 to 700°F. When, for reasons of 
stiffness against buckling, comparatively thick 
sections are required, the lightest material for a 
given volume will be the most suitable. Until 
recently, the only alternatives to aluminium 
have been alloy steels. These have a good 
strength/weight ratio, but excessive weight is 
required to provide the requisite stiffness, 
because critical buckling loads in panel members 
are proportional to Young’s modulus and the 
cube of skin thickness. Hence, the availability 
of materials with a higher modulus/weight ratio 
is becoming important. A newly developed light 
material, possessing useful properties at moder- 
ately elevated temperatures, is stated to be a 
magnesium alloy containing 3% thorium and 
0:75% zirconium. Having a density one- 
quarter that of steel, this alloy retains high 
strength and elastic modulus up to temperatures 
above 600°F. Furthermore, it exhibits good 
creep resistance and can be cast, heat-treated, 
and welded. It is available in sheet and plate 
form. Heat treatment of the alloy in sheet form 
requires a special furnace providing a sulphur 
dioxide atmosphere ; special racking, straighten- 
ing, and pickling operations are also called for. 
Fusion welding likewise requires a number of 
special techniques, in order to ensure high- 
quality welds. The as-received material requires 
further pre-weld cleaning to remove a tenacious 
oxide film, this being effected by solvent cleaning, 
followed by a dip in a solution of 20% chromic 
acid and 3% potassium nitrate at room temper- 
ature for 10 sec, and rinsing in hot water. 





For further information on developments 
reviewed in THE BLUE PAGES, readers 
are invited to write to the Editor. 
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MODEL 7 5O RANGE 
Universe AvoMeren 


Fifty ranges... 


in one instrument 
__ 


Tue wide scope of this multi-range AC/DC 
CURRENT AC/DC measuring instrument, coupled with its unfailing reliability, simplicity of 
0 to 10 amps. use and high degree of accuracy, renders it invaluable wherever electrical 


VOLTAGE AC/DC equipment has to be maintained in constant, trouble-free operation. 
0 to 1,000 volts. 


RESISTANCE 
Up to 40 megohms. 


It provides 50 ranges of readings on a 5-inch 
hand calibrated scale fitted with an anti- 
CAPACITY parallax mirror. Accuracy is within the limits 
; laid down in Section 6 of B.S.S. 89/1954 for 

0! to 20 mFds. a 5 ; 
5-inch scale industrial portable instruments. 
AUDIO-FREQUENCY Range selection is effected by means of two 
Bere snccocaga ™ electrically interlocked rotary switches. The 
; ’ Hi Sam, total resistance of the meter is 500,000 

DECIBELS re ohms. 

—25Db. to + 16Db. Oa So The instrument is self-contained, compact 
and portable, simple to operate, and is 


Various accessories are a a >. A : 
available for extending a ‘ ‘ 4 ‘ protected by an automatic cut-out against 
the wide range of damage through inadvertent overload. 

missense F ta i Power and Power Factor can be measured 
in A.C. circuits by means of an external 
accessory, the Universal AvoMeter Power 
Factor & Wattage Unit. 











Size 8” x 7%” x 43” 
Weight 62 Ibs. 
(including leads) 
List Price 
£19 : 10s. ---you cam depend on 
lilustrated Brochure 
available on request. 
Sole Proprietors and Manufacturers:— 
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 
AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON - S.W.I. Telephone: ViCtoria 3404 (9 lines) 
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Safety and Health Precautions in Welding Operations 


(From The Welding Journal, U.S.A., Vol. 35, No. 10, October 1956.) 


Quire apart from the considerable numbers of fires 
attributable to cutting and welding operations, other 
factors involving danger to those engaged in such opera- 
tions include serious explosions, burns, the possibility of 
electrocution during electric arc welding, and exposure to 
noxious fumes, etc. 


(1) SAFETY IN INSTALLATION AND USE OF 
WELDING EQUIPMENT* 


Specific details for the design, erection, and installa- 
tion of acetylene-generator buildings, distributive piping 
systems, or manifolding of oxygen and acetylene cylin- 
ders are beyond the scope of this paper. However, 
stress is placed on the most obvious, but least suspected, 
operating conditions which can cause injury, death, and 
unwarranted replacement cost where buildings and/or 
their contents are concerned. 


WELDING AND CUTTING OPERATIONS 


The location of an acetylene-generator building 
should be carefully checked and approved. In addition, 
there must be full compliance with local regulations, 
which in many instances are completely overlooked or 
ignored. The fact that mixtures of inflammable acetylene 
gas and air are extremely explosive should never be over- 
looked. Gas leaks, smoking in the area, or adjacent 
sources of possible ignition should always be guarded 
against. In this connection, it is reasonable to question to 
what extent operating personnel are properly instructed 
regarding the inherent hazards involved, and how often 
operator technique is checked by supervisors or safety 
engineers. The fact is that operators readily develop mal- 
practices, and these, coupled with the labour turnover 
experienced in many industrial installations, call for more 
serious attention on the part of management. 

With regard to oxygen and fuel gas cylinders, it has 
been found desirable to store full cylinders outdoors or 
on loading platforms, protected against the weather, or 
indoors if space permits. Separate areas for full and 
empty cylinders, chained or separated by structural steel 
members, should be mandatory, as also should be the 
storage of oxygen cylinders in separate areas and away 
from acetylene cylinders ; large wall signs, designating 
the use to which the separate areas have been allocated. 
should also be obligatory. So-called empty cylinders are 
never completely empty and, where oxygen cylinders are 
concerned, there is potential danger. 

The most prolific and usual abuses of protection in- 
volving cylinders, particularly full cylinders, are:— 

(1) Protective caps not tightly secured in place. 

(2) Connection of gas cylinders to equipment by 
means of rubber hose, without any provision for pre- 
ventins cylinders from falling on employees or on ad- 
Jacent equipment, or, as a result of a fall, destroying valu- 
able e:-uipment. 


*ByE © Postman, pp. 1021-1025, 5 illustrations. 
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(3) The oxygen in a full cylinder is under a pressure of 
approximately 2200 psi. Disastrous experience has 
demonstrated that a fallen cylinder with an unprotected 
valve, which may be snapped off as a result of the fall, 
can take off like a rocket, penetrating brick and concrete 
walls, and capable of destroying life and property. A 
typical example reported concerns a case where com- 
pressed-gas cylinders, some without protective caps, were 
being offloaded from a truck. One of these cylinders fell 
to the ground, shearing off the valve from the head of the 
cylinder and releasing its contents. The cylinder im- 
mediately became a jet-propelled projectile, rose 12 ft, 
and went through a window, levelling a pile of drums 
inside and ricocheting into two work-benches in the plant, 
but fortunately missing a number of employees. 

(4) Transfer of cylinders from one job to another on 
hand trucks, unchained and without valve caps in place. 

(5) The use of empty cylinders as rollers under equip- 
ment. A typical case reported is that of empty oxygen 
cylinders being employed as rollers to facilitate the trans- 
fer of castings from one metal-working. machine to 
another. 

With regard to arc-welding and cutting operations, 
some of the major items of exposure to be considered 
under this category are as follows :— 

(1) Shock and/or electrocution caused by improper or 
lack of grounding, frayed cables, and water puddles. 

(2) Possibility of explosion or ignition of adjacent 
inflammable vapours. 

(3) Potentiality of serious health exposures with 
possible fatal results, caused by the decomposition of 
carbon tetrachloride, trichlorethylene, and perchlorethy- 
lene. One of the dissociation products from any of these : 
materials is phosgene, a poisonous gas. In a confined 
area, trouble should be anticipated. 

(4) Eye injury to helpers, foremen, or other personnel 
who may be in the welding area. 

(5) Fires resulting from the use of :— 

(a) Combustible tarpaulins. There is no legitimate 
reason for this, since impregnated fire-resistant tar- 
paulins are available. This potential exposure may 
by completely eliminated by the use of portable or 
fixed shields or partitions made of metal or non- 
combustible material. 

(b) Absence of fire watchers during welding repairs. 

(c) Improper and/or inadequate _fire-protection 
devices. 

(d) Repairs adjacent to or in areas where combustible 
or inflammable stock is stored or used. 

(6) Electric burns. 

(7) Burns from flying sparks, particularly from spot- 
welding units. In this connection the appropriate 
American Standard states that the hazard of flying sparks 
must be eliminated by installing a shield guard of safety 
glass or cellulose acetate at points of operation, and that 
additional shields or curtains must be installed, as neces- 
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sary, to protect passers-by from flying sparks. It would, 
however, be interesting to carry out a check in spot- 
welding shops to determine the extent of compliance with 
this important recommendation. 

With regard to burns, these usually occur on the 
hands or arms, if unprotected by gloves and sleeves. 
They may also occur on the chests of female employees 
with V-neck blouses. Personnel with long hair should be 
provided with, and required to wear, protective caps. 

(8) The welding or cutting of containers which may 
have held inflammable solvents. In this case, all recog- 
nized specified safety precautions, e.g., purging and the 
use of explosion meters, should be rigidly observed. 

Nevertheless, whether containers have held inflam- 
mable materials or not, certain malpractices should be 
carefully guarded against, as the following example, 
involving a gas-welding operation, will show. In this 
particular case, the welder, after leaving a tank he was 
welding to go to lunch, removed his gloves and helmet 
and hung his torch over the inside of the manifold 
opening. After his return, he entered the tank and struck 
a spark to light his torch. There was a violent explosion, 
catapulting the welder into the air and causing fatal 
injuries. The explosion was apparently caused by the 
ignition of gas which had entered the tank via a leaking 
hose connection at the torch, the specific malpractice in 
this case being the hanging of the torch on the inside of 
the manifold opening, instead of outside. 


WELD EXAMINATION 


Welders in some shops may be exposed to a serious 
hazard caused by the use of X-rays, radium, and radio- 
active isotopes utilized for the inspection of welds, in 
accordance with some specification requirements. A\l- 
though the welders themselves do not handle any of 
these potent and dangerous materials, they may be ex- 
posed to stray radiation, where weld examination is per- 
formed in open shop areas, not completely shielded 
against leaks of stray emanations of beta or gamma 
rays. 

Methods of control are as follows :— 

(1) A periodic check with proper instruments, to 
evaluate the presence or absence of stray radiation. Such 
data should be recorded on a checking form for future 
reference. 

(2) Any weld examination of longitudinal or girth 
seams of tanks or similar units by means of a stationary 
X-ray unit located under the carriage supporting such 
units, or the use of portable X-ray equipment or units 
now utilizing radioactive isotopes, should, if at all poss- 
ible, be performed at night. This will then involve only the 
X-ray technicians, who are usually properly indoctrinated 
and protected by the use of pocket dosimeters and/or 
film badges. 

(3) In the final analysis, distance is the safest control 
available. If items (1) and (2) above cannot be performed 
as indicated, then welders in areas adjacent to the test 
areas should be removed during the short period required 
for the examination of the item being checked. 


(2) HEALTH ASPECTS OF WELDING* 


Although adequate personnel protection and the use 
of sufficient and correctly applied ventilation have been 
found to offset any potential health hazards associated 
with welding processes, it is desirable to have some 
knowledge of the particular hazards inherent in different 
procedures, and these are discussed in the following. 

* By B. L Vosburg and J. J. Ferry, pp. 1015-1020, 6 illustrations. 
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Low-HyDROGEN WELDING 

The fumes produced by electrode coatings contai. ing 
fluorides, as used in the low-hydrogen method of mini_,iz- 
ing oxidation in welds, contain solid particles of fluc ide 
salts, the concentration depending on the amount ind 
type of fluoride in the flux, the rod size, and the ampe: age 
used. Under some conditions, gaseous fluorine «.m- 
pounds, probably hydrogen fluoride, may be produced, 
but normally in extremely small amounts. 

Exposure to excessive concentrations of fumes con- 
taining fluorides will produce nose and throat irritation, 
and chronic nose-bleed has been reported. Frequently, 
a tolerance to the irritation may develop, but a cessation 
of complaints does not necessarily mean that conditions 
are safe. Absorption of excessive amounts of fluorine 
compounds through the lungs may produce fluorosis (a 
change in bone structure) or other systemic effects. The 
generally accepted maximum allowable concentration of 
fluorine as fluorides is 2-5 milligrams per cubic metre of 
air ; for hydrogen fluoride, three parts per million. 

The fluxes used in welding stainless steel, nickel, and 
aluminium usually contain fluorides. The same general 
comments as for low-hydrogen covered electrodes apply. 

Tests have shown that the fumes from stainless-steel 
electrodes may contain approximately 6% of chromates, 
calculated as CrOs3. When concentrations of soluble 
chromates exceed the maximum allowable concentration 
of 0-1 milligram of CrOs per cubic metre of air, inhalation 
of such chromates will produce irritation of the upper 
respiratory tract. 


SUBMERGED-ARC WELDING 

In submerged-arc welding, the arc is covered with a 
rather heavy layer of granulated flux which normally 
shields the arc. These fluxes also contain fluorides. Tests 
have shown that, when the flux is heated to the melting 
point, hydrogen fluoride or other gaseous fluorine com- 
pounds will be produced. The amount of hydrogen 
fluoride produced depends on the amount of flux heated 
and the temperature reached. Little difficulty has been 
noted during machine welding, where the size and posi- 
tion of the arc are carefully controlled. There have been 
complaints of nose and throat irritation during manual 
welding, particularly where large amounts of metal were 
being deposited. 


INERT-GAS METAL-ARC WELDING 

The inert-gas metal-arc-welding process has intro- 
duced some new and unusual potential hazards. Ultra- 
violet radiation is increased approximately tenfold, de- 
pending on the current density, the type of metal being 
welded, and the particular inert gas used. This calls for 
additional precautions, both in protecting the skin and 
eyes of the welder and in shielding nearby personnel. Dark 
—preferably wool—-clothing must be worn to cover all 
exposed skin surfaces. Tests by several authorities have 
shown that adequate eye protection from ultra-violet 
radiation is given by the welding lenses recommended for 
the various amperages of ordinary arc welding. The in- 
creased brightness from visible light, however, may make 
it necessary for some people to use lenses that are one or 
two shades darker, in order to prevent eye strain and de- 
pletion of the visual purple which is the cause of snow 
blindness. It is worthy of note that intense ultra-violet 
light may cause the disintegration of cotton clothing. 
Ozone, which may be hazardous, of course, in any type 
of welding under conditions of inadequate ventilation, 
is produced in larger amounts by the inert-gas metal-arc- 
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welding process. The amount produced will vary with 
the type of metal and gas used, and also with the current 
density and the atmospheric humidity. The recently 
established threshold limit of ozone of 0-1 ppm is quite 
commonly exceeded. However, even though respiratory 
irritation has been reported, serious illness has not been 
encountered, probably due to the fact that the welding- 
arc time is intermittent and usually less than 50% of the 
working day. It has also been shown experimentally that 
minor lung exposures to ozone afford additional protec- 
tion against more s-rious exposures. 

Still another potential hazard in the inert-gas metal- 
arc-welding process relates to the ready conversion of 
certain chlorinated hydrocarbons to phosgene under the 
intense actinic radiation. For example, trichlorethylene, 
commonly used in degreasing operations, may give rise 
to a dangerous concentration of phosgene, even when the 
concentration of the trichlorethylene vapours is too low 
to be detected by the sense of smell. Thus, degreasing and 
inert-gas metal-arc-welding jobs must be separated 
physically. It may suffice to accomplish this isolation by 
ensuring that a positive air current passes from the 
welding area towards the degreaser. 

Because inert-gas metal-arc welding produces high 
temperature, larger amounts of metal fumes may be 
encountered, the amount depending chiefly on the current 
values and the type of metal used. These high concen- 
trations of metal fumes will commonly demand local ex- 
haust ventilation of a type which does not disturb the 
inert-gas mantle. It is noteworthy that a number of 
welders have become ill when exposed to copper fumes. 

There has been considerable anxiety, originating with 
theoretical physicists, in the use of thoriated tungsten 
electrodes in the inert-gas metal-arc-welding process. 
The best published information, however, indicates that 
there is no hazard from the inhalation of thoria particles, 
except possibly if welding is carried out in a confined 
space. An added precaution should be taken in dressing a 
thoria-tungsten electrode on a grinding wheel, by ensur- 
ing, that it is sufficiently well ventilated to remove all 
the dust produced, or else by keeping the tip of the elec- 
trode under water during dressing. 

When carbon dioxide is used as a shielding gas, some 
of it is decomposed by the arc to form carbon monoxide, 
the amount depending on the arc temperature. 


ATOMIC-HYDROGEN WELDING 


In this process, hydrogen is passed through an arc 
drawn between two tungsten electrodes. The hydrogen, 
by disassociation and reassociation, greatly increases the 
amount of heat available, and also serves to blanket or 
shield the weld from the air. Filler metal, where needed, 
is fed into the arc separately. The hazards associated with 
this process are very similar to those described for inert- 
gas metal-arc welding. 


ALLIED PROCESSES 


In carbon-arc welding, a carbon electrode is used with 
filler metal added separately, if required. When a shield, 
either vas or flux, is used, the hazards become similar to 
those described for inert-gas metal-arc welding. 

Gas welding and oxygen cutting on mild steel do not 
generally produce fumes which are harmful under normal 
conditions. Some oxides of nitrogen may be produced, 
but these are of no concern, except in confined areas. 

Powder washing is a form of cutting in which iron 
powder is fed into the flame. The fumes produced mainly 
conta’ iron oxide and are not considered harmful under 
DEC = MBER, 
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normal conditions. However, the amount of fumes and 
dust produced is usually much greater than in straight 
cutting, and complaints of a nuisance condition may arise. 

Fluxes containing fluorides are frequently used in 
welding and in brazing brass, aluminium, or other alloys. 
In this case the heat of the flame may produce hydrogen 
fluoride. The concentration of hydrogen fluoride in the 
fumes is frequently high enough to be irritating, indicating 
that it is over the maximum allowable concentration 
(3 ppm). The concentration produced in the general room 
air will depend on the room size, general ventilation, and 
the amount of welding or brazing being done. If the flux 
penetrates the outer skin surface through nicks or cuts, 
or around the fingernails, it may produce severe irrita- 
tion. Skin contact should be avoided. 

Some brazing alloys may contain cadmium, which is 
readily volatilized on heating. The brown cadmium 
fumes so evolved are extremely dangerous, producing 
severe and even fatal lung damage on short exposure. 
The maximum allowable concentration for cadmium is 
0-1 milligram per cubic metre of air. 

Welding on materials containing beryllium may pro- 
duce an extremely dangerous condition. No such welding 
should be undertaken without proper clearance, and then 
only after complete control of fumes has been provided. 

Welding on tanks, pipelines, or containers of any sort 
from which the contents have rot been thoroughly re- 
moved may introduce a serious hazard by volatilization or 
decomposition of the residue. This is particularly true 
where chlorinated hydrocarbons or plating solutions may 
be involved. 

Since the possible harmful effects from welding, cut- 
ting, and brazing operations are closely related to the 
fumes and gases produced, appropriate consideration 
must be given the matter of controlling the inhalation of 
such gases and fumes. 


SPECIAL RESPIRATORY PROTECTION 


When standard ventilation requirements cannot, for 
some reason, be institut2d, respiratory protective equip- 
ment may be needed. Air-line respiratory or hose masks 
will give adequate protection from welding fumes. Air- 
supplied welding helmets are available commercially but 
have been used very little in industry, because of the annoy- 
ance and discomfort involved. Respirators approved for 
metal fumes will give protection against fumes not more 
toxic than lead, provided that they are selected, used, and 
maintained properly. Their general use is not recom- 
mended, however, because of the difficulty of being sure 
that these provisions are carried out. No cartridge or 
filter respirator will give protection against oxides of 
nitrogen ; an air-line respirator, hose mask, or gas mask 
is required. Respiratory protective equipment is seldom 
required at welding operations. In those few instances 
where it is required, its use should be mandatory. 


HEALTH MAINTENANCE PROGRAMMES 


Some employers have instituted health maintenance 
programmes for welders. This preventive medical service 
usually consists of a good physical examination, supple- 
mented by a urinalysis, tests of vision and hearing, and a 
chest X-ray. The examination is conducted about once a 
year and serves to spot siderosis or other lung pathology 
and any change in vision or hearing. The importance of 
good vision can be readily appreciated, since it has a 
direct bearing on quality of work and the welder’s ability 
to keep his helmet away from maximum fume and gas 
production. The examination may also demonstrate 
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the interest of management in the health of employees. 

Like many other potentially hazardous processes, 
welding, in its many and varied applications, requires the 
co-operation of all involved, in order to accomplish an 
optimum health status. Those who design and build and 
install the equipment have a big responsibility for the 
welder’s health, as also do the safety supervisor, the 
ventilating engineer, and the industrial hygienist. How- 
ever, the welder himself must also share in good measure 
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the safeguarding of his own health. An important p: +t in 
learning his trade is the acquisition of a wholesome res- 
pect for the potential hazards involved. Unless a w. Ider 
understands exactly why each and every safeguarc has 
been afforded him, he is not apt to take his own prote: tion 
seriously. Unless he really appreciates that the gases and 
fumes may be harmful, he will fail to develop the zood 
habit of viewing his work from the side and away ‘rom 
maximum gas and fume production. 


Improvements in Hot-Rolled Grain-Oriented 
Transformer Sheet 


By A. MUHLINGHAUS. 


(From Elektrotechnische Zeitschrift (E.T.Z), Edition A, Vol. 77, No. 20, 


October 11, 1956, pp. 732-736, 5 illustrations.) 
Although cold-rolled sheet has been preferred to hot-rolled sheet in transformer construction, the possi- 


bilities of hot-rolled grain-oriented sheet deserve careful examination. 


The purpose of this article is to 


compare the relative merits and disadvantages of cold-rolled and hot-rolled sheet, on the basis of data 
obtained from tests on standard specimens and from investigations of fully assembled transformer cores. 


Since the beginning of this century, improvements in the 
magnetic properties of high-grade electric sheet for trans- 
formers are evidenced by a reduction in iron losses. Up 
to about 1936, this improvement was mainly derived from 
the methods used in manufacturing hot-rolled sheet; by 
increasing the silicon content to approximately 4-5°%% and 
by annealing, the loss factor Lio (at 10 kilogauss) was 
reduced to about 1:0 W/kg, while the Lis value (at 
15 kilogauss) was improved to 2:5 W/kg. 

Small quantities of sheet with an Lio factor of 0-9 W/kg 
were produced in Germany in 1939 but, as a result of the 
war, commercial production of high-grade sheet was not 
resumed until 1950, when, to meet the demand, it was 
necessary to import from the U.S.A. considerable quan- 
tities of steels with a loss factor Lio of 0-93. The reason 
for the increasing demand for low-loss sheet is that, in 
transformers, the iron or no-load losses may constitute an 
appreciable proportion of the annual losses, if the trans- 
formers are operated under no-load or partial-load con- 
ditions for a considerable period. In addition, it is 
desirable to keep the magnetizing force, and hence the no- 
load or reactive current of the transformer, at a low value, 
thereby permitting a reduction in the corresponding 
power losses and reactive power of the generators. 

Fundamentat research in the U.S.A. in two inde- 
pendent investigations carried out around 1930 showed 
that, by means of certain rolling and annealing processes, 
it is possible to produce a cold-rolled sheet material with a 
maximum silicon content of about 3-2%, with a loss 
factor Lio in the longitudinal direction of less than 0-6 
W/kg, and more recently as low as 0-48 W/kg, and with 
an L15-value of only 1-1 W/kg approximately. Industrial 
utilization of this research commenced around 1942. 
Because of the small proportion of this material in the 
total production of the U.S.A., this grade of sheet was 
at first used only for single-phase transformers, in which 
it was preferred for various reasons, i.e., the more suitable 
shape of the core ; the time saved in manufacture by 
machine winding of the laminated core ; the very high 
proportion of single-phase transformers produced in the 
U.S.A., compared with three-phase transformers ; and 
the fact that maximum magnetic flux density can be in- 
creased to between 15 and 16 kilogauss, instead of the 
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previous value of 13 kilogauss, with a similar reduction in 
no-load losses. Furthermore, the reduction in no-load 
current to about 10% of its previous value and the de- 
crease in iron losses for the same flux density were ad- 
vantages which were regarded as being of decisive im- 
portance. 

Subsequently, attempts were made to use this sheet in 
three-phase transformers as well, but, owing to practical 
considerations, these transformers had to be modified, 
especially in the case of large-size units. It was then 
found in the U.S.A. that, even when flux density was 
increased from 13 to between 15 and 16 kilogauss, at 
nominal voltage, it was possible to utilize a core of 
smaller weight, without affecting the reduction in losses 
obtained, as compared with previous sheet. However, 
various other properties of cold-rolled sheet or oriented 
material were also found, and these tended to reduce or 
even to cancel the advantages achieved. 


HotT-ROLLED GRAIN-ORIENTED SHEET FOR TRANSFORMER 
Cores 


Because better-quality hot-rolled sheet was not avail- 
able at the time, the European electrical industry en- 
deavoured to obtain grain-oriented sheet for three-phase 
transformers. It was known from American literature 
that low no-load losses were attainable with such sheet, 
and it was therefore believed that low no-load losses 
could be achieved only by its use. 

However, in view of the favourable properties of 
oriented sheet and the known limitations of cold-rolled 
sheet, it was considered desirable to investigate the possi- 
bilities of oriented hot-rolled sheet. Accordingly, non- 
destructive tests were carried out, involving extensive 
measurements of electric sheet after manufacture and 
assembly, so as to obtain data on loss factors with the 
smallest amount of scatter. At present, it is possible to 
produce hot-rolled sheet in which the losses of specimens 
cut in the transverse direction are 40% higher than those 
in the longitudinal direction. Moreover, sheets of | metré 
in width and up to 3 metres in length have been made. 
The results of tests on these hot-rolled materials, com- 
pared with cold-rolled sheet, are given in Table I. The 
loss factors of hot-rolled transformer sheet for specimens 
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cut in the longitudinal or rolling direction (curve (1)), and 
for composite specimens made up of sheets of which half 
were cut in the longitudinal and half in the transverse 
direction (curve (2)) are shown as functions of flux 
density in Fig. 1. Curves of flux density as a function of 
magnetizing force for similar specimens, i.e., cut in the 
longitudinal direction (curve (1)) and composite speci- 
mens (curve (2)), are shown in Fig. 2. 


COMPARATIVE TESTS 


As a result of operational experience, information has 
been accumulated on the increased losses occurring with 
cold-rolled sheet in actual installations. Similar data are 
lacking for hot-rolled oriented sheet, but it can be ex- 
pected that the difference between their loss factors and 
effective no-load losses should be smaller than for cold- 
rolled sheets, firstly because the ratio of transverse to 
longitudinal losses is at most only half as high for hot- 
tolled sheet as for cold-rolled sheet, this being important 
with regard to core bolts and edge effects, and secondly 
because the increase in losses caused by mechanical manu- 
facturing processes is much smaller for hot-rolled sheet. 

It appears, therefore, that only practical tests can 
supply this information. If a typical transformer is 
TaBLE I: COMPARATIVE PROPERTIES OF HOT-ROLLED AND COLD- 
ROLLED SHEET. 





HOT-ROLLED | COLD-ROLLED 








|trans-| longi- |trans-| longi- 
| verse | tudinal | verse | tudinal 











Magnetizing force at a flux density | | 





of Skilogauss [amp.-turns/cm] | 3 | 2 | 29 0-6 
Loss factor Lin of Epstein test | 
specimen [W/kg] 11-13 | O81 | 1-2 | 0-48 
Loss factor Lio of fully assembled 

core [W/cm] aay 0-9 —_ 0-7 
Reduction in no-load current, | 

compared with previous manufac- | | 

turingmethod [%] |} — | 25-30 — | 70-90 
Ratio of hysteresis losses to eddy- | 

current losses =] 0-7/0-3 — | 05/05 
Ratio of loss factors in transverse | | 

and longitudinal directions 1-1/1-0 | 2°5/1-0 


| 
: | ° ° 
Joint | Straight | 45° 
Core bolts can be used | can be used 
with practically | only with in- 
| no increase in | creased losses 
losses 





Subsequent annealing not required | required 
- | 
Insulation varnish or paper | high-tempera- 
| | ature-resistant 
Mechanical sensitivity | low very high 
3 —— 
PA 





\ 
\ 








LOSS FACTOR [W/kg] 
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Fig. 1. Lo: factors of hot-rolled transformer sheet as functions of flux 
lensity. 
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chosen, it should be possible to test it with, say, four 
different types of core material, in all cases with the same 
type of winding and general arrangement. Core No. 1, 
for instance, can be made up of layers of sheet alternately 
cut in the longitudinal and transverse directions, with an 
Lio-value of 1:15 W/kg. This composite core can then 
serve as a reference standard for measurements of no- 
load losses at nominal voltage and flux density, and also 
for comparison with measurements in test apparatus with 
the same flux density. The difference between the results 
of these two tests will then give the increased loss occur- 
ring in the fully assembled condition. 

20 


18 


nN _—_ a 


FLUX DENSITY [kilogauss] 
° 








8 

6 

4 

2 
™ 100 200 300 
“Fs 10 20 30 





| 2 3 
MAGNETIZING FORCE [amp-turns] 


Fig. 2. Flux density as a function of magnetizing force for hot-rolled 
transformer sheet. : 
The letters A, B, and C refer to the corresponding scales of the abscissa. 


Core No. 2 can be of laminated material cut in the 
longitudinal direction. If measurements in the longi- 
tudinal direction give a loss factor of, say, 0-91 W/kg, i.e., 
79% of the Lio-value of core No. 1, then in the most 
favourable case it may be expected that, assuming the loss 
factors at nominal flux density to be in the same ratio as 
at 10 kilogauss, the no-load losses of core No. 2 will be 
smaller by the same percentage, relative to those of core 
No. 1. 

Similarly, cores Nos. 3 and 4 can be made from 
oriented hot-rolled sheet with loss factors of 0-85 and 0-81 
respectively. At best, it may be expected that the losses 
obtained with the test apparatus will vary in the same way 
as those measured on the transformer, with a constant 
percentage difference for all four cases. 

It may be noted in this respect that this difference is 
not constant for cold-rolled transformer sheet ; the 
difference becomes greater for sheet with decreasing loss 
factors, so that the full benefit of the improvement in the 
grade of sheet cannot be reached in practice. Moreover, 
besides the arrangement of sheet cut in the longitudinal 
direction, it may be mentioned that the 45-deg. joint and 
subsequent annealing which are associated with the use 
of oriented cold-rolled sheet entail increased costs, and 
it is not yet known whether with hot-rolled sheet these 
treatments have such advantages as to justify this 
additional expenditure. 

There is also a relation between the losses of core 
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laminations and the additional losses in the transformer 
tank. If the four cores, for instance, are placed in oil-filled 
tanks of the same type, their additional losses will be 
different, since experience indicates that low-loss sheet 
has a higher magnetic conductivity and therefore smaller 
stray fields. Hence, losses in the tank will be reduced 
correspondingly. Furthermore, it will be necessary to 
carry Out tests at various flux densities, in order to take 
account of possible fluctuations during tests, and to be 
able to assess the trend of the curves in the results. 

Another question to be raised is the quantity of 
material required for the complete transformer, so as not 
to exceed the specified no-load losses, as well as its 
relation to the improvement attainable and to the manu- 
facturing costs. In principle, a minimum no-load loss can 
also be achieved with sheet having a relatively high loss 
factor, but the total quantity of material required then 
becomes greater. 

Finally, it is necessary in such tests that the sheets used 
should be of uniform quality. Whereas previously, 
individual tests could be made only on Epstein specimens, 
i.e., on sheets which could then no longer be employed in 
the assembly, because of unsuitable dimensions, it is now 
possible to carry out tests with equipment capable of 
being used with an entire sheet. Careful grading can thus 
be obtained for all materials used in the transformer cores. 

On the basis of the above, a series of comparative 
tests was carried out, a transformer of 100 kV nominal 
power beingselected, with a nominal voltage of 400 V on the 
secondary and 10 kV on the primary side, and a relative 
short-circuit voltage of 3-7%. The test cores were de- 
signed so that at nominal voltage they would have a flux 
density of 14-7 kilogauss through the core and 12:5 kilo- 
gauss through the yoke. In estimating the no-loid condi- 
tions, the core losses of core No. | were estimated at 
about 600 W, while the sum of core and transformer-tank 
losses amounted to approximately 630 W. Different 
grades of sheet were used for cores Nos. 2, 3, and 4, but 
all cores had the same dimensions. Fig. 3 shows loss 
factor as a function of flux density for cores made from 
four different grades of sheet, core No. 1 being a com- 
posite made up of layers of sheet alternately cut in the 
longitudinal and transverse directions (curve (1)), and 
cores Nos. 2, 3, and 4 made up of sheets cut in the longi- 
tudinal direction only (curves (2), (3), and (4)). 
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Fig. 3. Loss factors as functions of flux density for cores made from 
four different grades of sheet. 


Comparative results of measurements are given in 
Table II, in which Lio and Li5 are the respective loss- 
factors of Epstein specimens at 10 and 15 kilogauss 
(W/kg], Pxz and Pyz are respectively no-load power 
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COMPARATIVE RESULTS FOR FOUR DIFFERENT G .ADés 
OF SHEET. 


TABLE II: 





TRANSFORMER CORE NO. 

ee es 

Lino 1-15 1-04 0-98 

Lisp 2:80 2:70 2:60 
Lis»/Lio 2:44 2:60 2:66 

Liva 1-02 0-91 0-85 

Lisa 2:54 2:38 2:26 2:16 
Lis:/Lisa 2:49 2:62 2:66 2:66 
Lis /Liso 0-91 0:88 0:87 0-84 
Lis /Lisa) 1-00 0-85 0-81 0-77 
Py 595 510 470 455 
Pyt/Priiay 1-00 0:86 0:79 | 0-76 
Tyi 8-81 7:90 6:90 6°50 
Iy1|Inia) | 1-00 0:84 | 0-78 | 0-74 




















and the no-load power of core No. 1| at 14-7 kilogauss [W] 
Int and Jyz(1) are respectively no-load current and the 
no-load current [A] of core No. 1, subscripts a and 4 refer 
respectively to cores with sheet cut in the longitudinal 
direction and to composite cores, as indicated above, and 
Lise/L15(1) is the ratio of the loss factors at 15 kilogauss 
of a core in the fully assembled condition to that of core 
No. 1. 

It will be noted from Table II that there is good agree- 
ment between the loss-factor ratios Li5¢/L15(1) and the 
corresponding no-load power ratios Pyz/Pyz11). Since 
only relative values are of importance in this comparison, 
grade selection must be based strictly on the loss factor. 

From the results of this first series of tests, the follow- 
ing conclusions can be derived :— 

(1) Electric steels with unidirectional properties for 
transformers can be manufactured by hot rolling. 

(2) This orientation in the longitudinal or rolling 
direction shows a loss reduction of about 20°,, as 
compared with the value for the hitherto usual 
Epstein specimen of the composite type ; a further 
improvement in texture appears possible, with a 
further reduction of losses in the rolling direction. 
The basically higher silicon content of hot-rolled 
transformer sheet, as compared with cold-rolled 
sheet, results in a lower percentage of eddy-current 
losses for the same thickness of sheet. 
It seems likely that it will be possible to reduce 
further the at present unfavourable loss-factor 
ratios L15/L10, so that the prospect exists of de- 
creasing the difference in L15 values between hot- 
rolled and cold-rolled transformer sheet. 

With the use of hot-rolled oriented sheet in trans- 
former construction, there is the possibility that the 
low loss factors in the rolling direction will have 
their full effect on the no-load losses of the trans- 
former core. 

In addition to power losses, the no-load current and 
the reactive power are also decreased. 
The advantages of the texture of hot-rolled sheet in 
transformer manufacture can be obtained even 
without special shaping procedures at points of flux 
deflection and without subsequent annealing 
treatment. 

In principle, therefore, it is possible to achieve lower 
no-load losses in transformers by means of high- 
grade hot-rolled sheet. It is a matter of economics 
to decide to what extent it is more appropriate (0 
use low-loss sheet or to reduce flux by using 4 
greater quantity of material. 
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The Principle of ‘‘Convergence-Divergence” as a Basis for 
Quantitative and Qualitative Mixing 


By Dr. M.S. FRENKEL* 


In our November issue, the principle of Convergence- Divergence was discussed in connection with mixing 

and other applications, particularly with regard to their derivation from three basic mixer construc- 

tions. Ideal considerations indicate, however, that both quantitative and qualitative mixing should be 

used, and in this article the C-D principle is applied to distinguishing the fundamental requirements of 

quantitative and qualitative mixing and to describing equipment designed to combine both these kinds of 
mixing in practice. 


In considering quantitative and qualitative mixing on the 
basis of the principle of ‘*‘ Convergence-Divergence ”’ 
(C-D), these two kinds of mixing may be considered 
complementary, having convergence in that quantita- 
tively they have the same required ratio, e.g., by weight, 
between the constituent media, and that they have diver- 
gence in that a quantitative mixture has only this quanti- 
tative ratio between the media, while a qualitative mixture 
has in addition a qualitative relationship. 

A purely quantitative mixture, e.g., of dry powders, is 
far from representing the required degree of mixing 
throughout the majority of positions in the mixture, 
inasmuch as, generally, it merely represents, in different 
positions, degrees of intermixing varying between widely 
divergent maximum and minimum values, as has been 
fully confirmed by recent experimental measurements. On 
the other hand, a mixture which is both quantitative 
and qualitative, in accordance with the C-D principle, 
represents the same degree of intermixing throughout 
the majority of positions in the mix. 

Consider first the simplest case of two dry powders A 
and B, of equal specific gravity and particle size, which 
are to be intermixed in the weight ratio Gg/G4 = n. On 
the basis of a quantitative criterion, this means that every 
particle of material A of a certain weight should be com- 
bined with n particles of material B, each of the same 
weight. However, in this combination, the relative dis- 
position of each particle of material A in the n particles of 
material B can be entirely different, even if the combina- 
tion, as such, could be achieved. 

For example, suppose that, out of the infinite number 
of relative positions possible in such a combination, each 
particle of material A is located at the centre of a sphere, 
the volume of which is filled by the n particles of material 
Bat different radial distances from the single particle of A. 
The local degree of quality of the mixture depends on the 
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radial distances of the various particles of B from the 
central particle of material A, and the result is therefore a 
differing degree of quality, ranging from a maximum for 
particles of B adjoining the single central particle of A, 
to a minimum for those particles of B which are at the 
periphery of the sphere surrounding the particle of A. 

Consequently, it will be appreciated that, even if it 
were possible to achieve a mixture which is in proportion 
quantitatively, the quality of the mixture still varies in- 
herently by widely divergent degrees, the difference be- 
tween maximum and minimum being possibly very great, 
depending on the required proportion n. Hence, this case, 
which already assumes a uniform distribution, does not 
correspond with qualitative requirements. 

In order to obtain the required quality of mix through- 
out, one method would be to split each particle of 
material A into n fragments (where n, as above, is the 
required intermixing ratio by weight), so that each 
particle of A will no longer have the same weight as that of 
a particle of B, but 1/n-th thereof. In this case, distribu- 
tion can be effected by suitable equipment in such a way 
that substantially every particle of material B is associated 
with a particle of material A having 1/n-th of the weight 
of the particle of B. Other numerical combinations of 
particles of A with particles of B are, of course, possible. 

Now, assume equal particle sizes, a required weight 
ratio Gs/G4 = n, and specific weights of materials 
A and B in the ratio yg/ya = s <n. Then, on a purely 
quantitative basis, one particle of A would be combined 
with n/s particles of B. Here again, even assuming the 
special case of distribution in which each particle of A is 
surrounded by a sphere containing n/s particles of B, the 
degree of intermixing will be widely divergent, depend- 
ing on the relative values of n and s. 

In order to obtain the required quality of mix through- 

* Consulting physicist and engineer. 
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Diagrammatic arrangement of a multi-mixer for quantitative and qualitative mixing of two materials. 
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Fig. 2. Improved arrangement of'a 
multi-mixer for quantitative and 
qualitative mixing of two materials. 


out, one method out of many would be to split each 
particle of A into n/s fragments. It would therefore be 
possible with suitable equipment to combine each particle 
of B (weighing s units) with a particle of A (weighing s/n 
units), thus providing a qualitative criterion, in addition 
to a quantitative criterion. 

These considerations show that, for a qualitative mix- 
ture, it is necessary to obtain corresponding ratios of 
particle weights, i.e., particle sizes, and this requires that 
the materials concerned should be subjected to different 
treatments before they are actually intermixed. 

In general, conventional mixing equipment suffers 
from the drawback that only quantitative mixing is at- 
tempted. On the other hand, ideal mixing necessitates a 
combination of both quantitative and qualitative mixing. 
A continuous mechanical method of combining these two 
kinds of mixing is the multi-mixer shown diagrammatic- 
ally in Fig. 1, the construction of which embodies basic 
constructions I and III described in a previous papert, 
construction I relating to the milling cycles of two 
materials, and construction III to the mixing cycle. 

Material A, which is to be reduced to a smaller 
particle size, passes through the two internal milling 
cycles A’, while material B is subjected to the external 
milling cycle B’, the two materials being then combined 
in the mixing cycle C. The speed of rotation of the inner 
screw is controlled by drive D, while those of the outer 
and intermediate screws are controlled by drives E, F, and 
G. The particle size produced in the milling cycles de- 
pends (a) on the number of turns between entry and exit, 
the number of turns per cycle, and the number of cycles, 
these being design variables ; (b) on the clearance between 
the screws, this clearance being easily adjustable ; and (c) 
on adjustment of the relative rotational speeds of the 
inner- and outer-screw components. By virtue of this 
feature of adjustability, the particle sizes of materials A 
and B can be varied, as required, quite independently of 
one another, in only one machine. 

This machine, in accordance with the C-D principle, 
produces two complementary kinds of mixture, i.e., quan- 
titative and and qualitative. Other combinations of multi- 





“+ “The Principle of “ Convergence-Divergence > in Mixing and Other 
Applications.’’ The Engineers’ Digest, November 1956, pp. 475-480. 
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mixer can, of course, be arranged, as dictated by the pro- 
perties and other requirements of the materials to be inter- 
mixed. In addition, multi-mixers can be constructed on the 
same principle for intermixing three or more materials, 

An improved arrangement is illustrated schematically 
in Fig. 2, in which the milling cycle A’ (with its outer drive 
Eand inner drive H) and the milling cycle B’ (with its outer 
drive F and inner drive G) drive materials A and B in op- 
posite directions, bringing them into the required qual- 
itative condition and, at the same time, by adjustment of 
relative speeds, acting as metering devices for the quan- 
titative combination. The materials are first mixed by 
interpenetration in the mixing chamber J, mixing being 
effected, apart from the vortices produced by the screws of 
milling cycles A’ and B’, by impact in three mutually per- 
pendicularly directions, i.e., opposite velocities in the 
axial direction, opposite velocities in the circumferential 
direction, and different velocities in the radial direction. 
As before, drive D controls rotation of the inner screw. 
From chamber J, the materials enter the internal mixing 
cycle C, formed between the innermost and outermost 
components. In this construction, axial thrusts on the 
components involved are reduced, owing to the opposite 
drive direction of the materials. 

With regard to the mixing cycle C in Figs. | and 2, 
representing basic construction III, strict consideration 
of this cycle, which can be considered as made up of part- 
sectors C1, C2, and Cs, leads to the possibility of a further 
modification, which may be called basic construction IV. 
In this connection, convergence with the sector formed 
by part-sectors C2 and C3 should require that part- 
sector C; should also have a part-sector with simultaneous 
material transfer; as a result, a part of sector C; should 
have a reversed screw, as in part-sector C2, and diver- 
gence with the sector composed of part-sectors C2 and 
Cs would require that this reversed screw should be the 
outer component. 

In general, in order to reduce axial thrust on any 
mixers constructed on the C-D principle, the outer sur- 
faces of external rotating components can be formed as 
transport screws driving in a direction opposite to that o! 
transport within the mixer, these outer screws operating 
in a stationary housing. 
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Research on the ‘‘Multiwhistle’”’ Acoustic Air-Jet Generator 


By R. M. G. Boucuer and E. Brun. (Based on a paper read by R. M. G. Boucher at the Second 
International Congress on Acoustics, Cambridge, U.S.A., June 1956.) 


The purpose of the study described in this paper is to determine systematically the interrelation between 
the acoustic features of emissions produced by ultrasonic air-jet generators and the aerodynamic and 
mechanical factors controlling their operation. In addition to a short survey of some new facts disclosed 
by the authors’ research and the most important theoretical conclusions derived therefrom, a new 
industrial air-jet generator is described, together with indications of some of the promising results ob- 
tained in practical applications, particularly in the fields of industrial drying and fog dissipation. 


RESEARCH by the authors on the design of new types of 
ultrasonic whistles or sirens was intended to continue the 
investigations carried out by Hartmann!, the inventor of 
the ultrasonic air-jet generator, i.e., a device consisting 
basically of a nozzle and a resonator of equal aperture 
located in the so-called “first interval of instability ”’, 
thereby producing a system of very powerful oscillations. 
One important difference between the experimental 
whistles originally designed by Hartmann and those 
designed by the authors was the greater relative resonator 
aperture of the latter. While Hartmann’s whistles had a 
coefficent K (ratio of resonator aperture to nozzle aper- 
ture) equal to unity, the authors consistently used values 
of K ranging from 1-33 to 2:5. Values of K greater than 
1:3 appear to be better suited to the particular structure of 
ultrasonic air jets, so much so that it was found possible 
virtually to double the efficiency of Hartmann generators. 


Y 
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Fig. 1. Schematic drawing of a whistle with a secondary resonance 
chamber. 


Another difference lies in the fact that Hartmann’s 
whistles were symmetrical with respect to the jet axis, 
Whereas the authors’ whistles were surrounded by a 
secondary resonance chamber (1), as shown in Fig. 1, the 
nozzle (2) and resonator (3) being located between this 
chamber and the exponential horn (4). Four types of 
Whistle were studied, these differing in respect of nozzle 
apertur: A, aperture B and depth b of the primary reson- 
ance camber (5) of the resonator, and the distance 


between the nozzle and resonator apertures C, as shown 
in Table I. 


DEC‘ MBER, 1956 Volume 17, No. 12 





TABLE 1: Types OF WHISTLES 











Dimensions TYPE OF WHISTLE STUDIED 
en | G | A! } Ve | Vir 
A | FS | £5 | 4:5 | 1:8 
B |} 20 | 20 | 725 | 45 
c | 197 | 235 | 90 | 328 
b | 19 | 50 | 65 | 50 
K = B/A | | 161 | 25 


Ss | tS 





From the point of view of the power rating of whistles, 
the shape of the secondary resonance chamber (1) proved 
to have a very marked effect, by no means assignable 
merely to the phenomenon of reflection. As a matter of 
fact, differences of over 10 db were recorded for a type-G 
whistle tested with differently shaped resonance chambers, 
as shown in Fig. 2, with a constant distance C between 
the apertures of the nozzle and the resonator. 

In addition, checks were made regarding Hartmann’s 
observations on the intervals of instability, i.e., the ‘* pile- 
up” portions of the total pressure curve. In this con- 
nection, Hartmann stated that, with increasing pressure, 
the thresholds of these intervals were shifted further from 
the nozzle, while the intervals themselves became longer. 
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Fig. 2. Influence of the shape of the dary e chamber on 
acoustic intensity at different pressures. 
(1) Hemispherical base. 
(2) Base with inward cone. 
(3) Base with outward cone. 
(4) Flat base. 
(5) Base with dihedron. 
(6) Whistle in supporting ring, without secondary resonance 
chamber. 
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However, on continuing his experiments, it was dis- 
covered that too great an increase in pressure sometimes 
brings the entrance of the first instability interval too 
close to the resonator, thus causing a sudden drop in the 
intensity of acoustic emission. This largely accounts for 
the poor results obtained in industrial practice by a 
number of experimenters who had expected the efficiency 
of their generators to rise with increased pressure. 
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RESONATOR DEPTH , mm 
Fig. 3. Influence of resonator depth 6 on acoustic intensity (measured 
at a distance of 25 cm from source) of a V,;-type whistle at a pressure of 
1-5 kg/cm? (curve (1)), and a V,-type whistle at a pressure of 4 kg/cm? 
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NOZZLE TO RESONATOR DISTANCE . mm 
Fig. 4. Influence of nozzle to resonator distance C on wavelength A for a 
G-type whistle at 2:5 kg/cm? (curve (1)), and for a V,,-type whistle at 
5-5 kg/cm? (curve (2)). 

The influence of the depth b of the primary resonance 
chamber of the resonator on the intensity of acoustic 
emission was also carefully studied. Fig. 3 shows the 
results obtained for different values of 6 in a V-type 
whistle at 4 kg/cm? and a V,;-type whistle at 1-5 kg/cm?. 
While, as already stated by Hartmann, the influence of 
resonator depth 6 does not appear to be of primary 
importance at low pressures, i.e., in the sonic range, it is 
of great importance in the ultrasonic range. 
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Fig. 4 shows wavelength 4 as a function of ‘he 
distance C between nozzle and resonator for a G-. pe 
whistle at 2:5 kg/cm? and a Vi1-type whistle at 5-5 kg): n2, 
These results, in conjunction with similar plots of in. en- 
sity of acoustic emission against distance C, have le:: to 
the conclusion that each distance x between the \:.1ve 
marking the entrance of the instability interval and the 
resonator (Fig. 5) corresponds to an acoustic emission of 
definite frequency, this frequency being a decreasing 
function of x. On this basis, it seems more logical to char- 
acterize emissions with respect to x than, as is customiary, 
with respect to the distance C between nozzle and 
resonator. This statement is of great importance, inas- 
much as it provides a means of predicting exactly the 
frequency for any whistle operating within the limits of 
the interval of instability. 







PLANE WAVE 
NOZZLE 
tst INTERVAL OF INSTABILITY 
NOZZLE RESONATOR 
a 





Fig. 5. Schematic diagram of plane wave and first interval of instability. 

With regard to the measurement of the acoustic power 
of the generators, this might be achieved by measuring 
the pressure exerted by the radiation on an obstacle 
located in the acoustic field, as suggested by Gavreau and 
Canac?; however, the method finally adopted by the 
authors was that of Hartmann, consisting of tracing 
complete radiation patterns around the generator and 
then integrating (from any pair of curves) the total radia- 
tion. Fig. 6 is a typical radiation pattern of this kind fora 
G-type whistle, at a frequency of 32 kcs and a pressure 
of 2:8 kg/cm? with an air output of 1-2 gm/sec. 

From an examination of more than twenty radiation 
patterns, it is concluded that there are three main classes 
of acoustic whistle. The first covers whistles operating 
within the interval of instability at low pressures (up to 
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3 kg/cm2), their efficiency being between 10 and 20%. 
The second class comprises whistles set for the interval of 
instability but operating at higher pressures, efficiency 
being between 5 and 10%. The third class consists of con- 
siderably less efficient whistles working outside the inter- 
val of instability, or where the interval of instability 
appears only with high air outputs, e.g., above 7 gm/sec. 

Finally, tests were made by the authors to determine 
the ratio of the coefficient of attenuation of sound a to the 
theoretical value on given by Rayleigh’s equation, i.e., 
dn = 20n2v/3A2a, where 1 = wavelength, v = kinematic 
viscosity of air, and a = speed of sound. These tests con- 
firmed that a/atn = 5, as previously noted by Hartmann. 
Higher values were recorded in the case of complex 
emissions, but these are easily explainable by the modern 
theory of sound absorption. 


New DESIGN OF INDUSTRIAL ACOUSTIC GENERATOR 

As the power capacity of a single whistle is limited 
to about 150 W, one of the authors (Boucher) has de- 
signed a more powerful apparatus for industrial purposes 
by combining several whistles. As there are no moving 
parts, this new generator, designated the “R.B. Multi- 
whistle’ (after the initials of the author), may be des- 
cribed as a ‘‘ static’ or ‘‘ fixed-jet ’’ siren. As shown in 
Figs. 7 and 8, it is basically made up of a stainless-steel 
ring (4) to which several whistles are attached, com- 
pressed air being supplied centrally through an inlet (1) 
to the nozzles via perforations in a vessel seated in the 
body of the generator. Waves emitted by each of the 
systems of nozzle (6) and resonator (5) are maintained 
and reinforced in a secondary resonance chamber (7), and 
are then rectified by means of an exponential horn 
radiator (2) with a central conoidal shell (3). The whole 
apparatus is a solid of revolution, designed to provide 
for a plural:ty of superimposed rings or rows of whistles. 

The main advantages of this patented generator may 
be summed up as follows :— 

(1) While the power of a single whistle (including 
generators in the form of solids of revolution generated 
by rotation of a Hartmann whistle, e.g., the ‘** disc-jet ”’ 
generator of Hartmann and Trudso?), is inversely pro- 
portional to frequency, the Multiwhistle can supply any 
acoustic power desired, irrespective of the frequency of 
emission, merely by increasing the number of whistles 
secured to the ring or rings. Such a high performance is 
not readily attainable with other types of generator, not 
even with dynamic (rotary) sirens, one reason being that 
the speed of rotation of such sirens? is generally limited to 
20,000 rpm. Furthermore, the number of peripheral ports 
controlling the emission frequency is limited by con- 
siderations of tensile strength. In the new static siren, 
however, there are no moving parts, while all nozzles and 
resonators can not only be easily removed but can also be 
regulated during actual operation from the exterior, 
without any need for dismantling the apparatus. 

(2) Complex emissions can, if desired, be produced by 
securing different models of whistle to the ring, and this 
may prove very useful in aerosol and fog processing. The 
orthokinetic agglomeration theory of Brandt and Hiede- 
mann° has shown that, for every particle size, there is a 
very definite processing frequency corresponding to the 
optimum relative displacement between the particles and 
the gas. Thus, for example, with a displacement ratio of, 
say, 0'*, a frequency of 2 kcs will be required for droplets 
of 7 microns, or 50 kes for droplets of 1-5 microns. 

Consequently, in order to obtain the greatest number 
of col’ ‘ions, a reasonably wide acoustic spectrum is of 


DEC=MBER, 1956 Volume 17, No. 12 






































Fig. 8. Section through a typical Multiwhistle. 
more use than a very pure emission and, when processing 
an aerosol of very uniform particle-size distribution, it is 
worthwhile introducing different frequency bands, so as 
to meet the requirements of particles enlarged during the 
initial stage. 

The Multiwhistle permits the production of complex 
frequency spectra either by varying the gaseous output, by 
changing the distance C between nozzle and resonator, or 
by combining various types of nozzles and resonators. 
Synchronization is easily achieved for whistles which face 
in diametrically opposite directions?. 

The ratio of acoustic power actually delivered to con- 
sumption of compressed air has been found to be fairly 
reasonable. Thus, at a fundamental frequency of 10 to 
11 kes and at a pressure of 3-6 kg/cm?, the consumption of 
free air (at NTP) recorded in the industrial processing of 
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aerosols with the Multiwhistle was 85 m3/hr with an avail- 
able acoustic power of 400 to 600 W ; at 32 to 34 kcs and 
2:8 kg/cm?, air consumption was 40 m3/hr with an avail- 
able acoustic power of 400 to 500 W. 


COMMERCIAL APPLICATIONS OF THE ‘* MULTIWHISTLE ”” 


Quite apart from the classical problem of gas cleaning 
(coagulation of fumes and industrial aerosols), already 
dealt with by numerous investigators, including St. Clair®, 
Séderberg?, Danser and Newmann’, and Sinclair®, the 
R. B. Multiwhistle has yielded interesting results in a 
number of applications, particularly in connection 
with the recently developed method of industrial 
drying. 

In terms of industrial practice, *‘ drying ’’ denotes all 
processing aimed at expelling liquid from a material, and 
is generally achieved either by heat, e.g., radiation, con- 
vection, or high frequency, or by purely mechanical 
means, such as centrifugation or compression. The use of 
acoustic waves, particularly air waves in the ultrasonic 
range, is quite a new feature in this field. 

It is well known that the rate of evaporation at the 
boundary of a liquid-gas interface is primarily controlled 
by the difference AP = P — p, where P is the saturation 
vapour pressure at the temperature of the liquid, and p is 
the vapour pressure in the surrounding atmosphere. 
Since acoustic waves imply a succession of compression 
and expansion regions, AP varies to a considerable extent 
at different points in the medium. It is also known by 
experience that the effect of expansion always predomi- 
nates over that of compression and, as a result, moisture 
is continuously released, either as a liquid or as vapour. 
This method appears to have been applied for the first 
time in 1955 by Gregus and Mirkovics in Hungary ; by 
using dynamic sirens emitting at 25 kcs for the processing 
of textile fibres, the efficiencies obtained in this case were 
reported to be ten times higher than those obtained by 
standard methods of vapour drying. 

It may be said that liquid is mechanically eliminated in 
much the same way as from a sponge subjected to a series 
of alternating pressures, the intensity of pressure bearing 
some analogy with the pressure amplitude of the acoustic 
wave, and the rate of compression with the vibration fre- 
quency. Since, according to Dognon!®, with constant 
acoustic power the pressure amplitude, i.e., the most 
important factor, is independent of frequency, sirens of 
similar power capacity should produce similar effects, 
irrespective of whether they are emitting at, say, 10 or 
33 kes. This has been confirmed by the authors’ tests, 
although there appears to be a lower limit of frequency 
below which the inertia of the liquid no longer con- 
tributes to desorption. Experiments indicate that this 
lower limit is about 9 kes. 

It was also found that the heat generated in the 
material during processing is practically negligible, the 
temperature increase being of the order of 1°C. This is 
of interest where the products to be dried are heat- 
sensitive, e.g., some resins, pharmaceutical powders, and 
foodstuffs. Incidentally, comparative tests on a number 
of materials subjected to acoustic drying and to air flow 
only from the generator, without acoustic emission, have 
established that the effect on the drying process of the air 
current discharged by the Multiwhistle is negligible, this 
air current serving merely to accelerate the elimination of 
vapour after desorption. 

At the moment, investigations in the field of acoustic 
drying have been limited to a few kilograms of processed 
products, but the results are definitely promising. 
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Another application of the R.B. Multiwhistlelies i: the 
acceleration of coagulation of natural fog on air :eld 
runways. A special French Air Ministry publicatic 1 js 
to be devoted to this problem, but at this stage it ma ° be 
mentioned that Multiwhistles fitted with G- and V;- ype 
whistles achieved complete dissipation of artificial fug in 
an experimental chamber of 2650 m3. Processing effi- 
ciency seems to be dependent essentially on the tyj2 of 
fog exposed to the acoustic field. Thus, a Multiwhistle 
generator emitting at 33 kcs, with an acoustic intensity of 
138 db, an air consumption of 36 m3/hr, and a pressure of 
2:8 kg/cm?, succeeded in dissipating entirely within 15 min 
a dense but finely dispersed fog with an average particle 
size of about 1 micron and a concentration of more than 
1 gm/m3, whereas the same generator had little effect ona 
fog with a larger particle size (about 5 microns). This 
confirms both the theoretical conclusions of Brandt and 
Hiedemann® and the observations previously made by 
La Mer and Sinclair!!. 

Finally, generators of the Multiwhistle type may be 
adapted for testing the influence of the acoustic field on 
combustion processes, while a further application may be 
that of accelerating degreasing inliquid baths. Inthiscon- 
nection, the ultrasonic beam emitted by a 350-W Multi- 
whistle has sufficient intensity to bring about violent 
agitation and degassing at the surface of a high-viscosity 
liquid, such as engine oil. 


CONCLUSIONS 


As a result of these investigations, it is concluded that 
the type of acoustic emission produced by a given nozzle- 
resonator system of the type described is very closely 
dependent on the structure of ultrasonic air jets. In parti- 
cular, the position of the front of the plane wave with 
respect to the resonator s2ems to be of primary import- 
ance insofar as the frequency of emission is concerned. 
It would also appear that the coefficient K of resonator to 
nozzle aperture ratio should be higher than 1:3 if high 
efficiencies (10 to 20%) are to be attained. 

Finally, it is established that the use of a resonator 
with a secondary resonance chamber, as fitted to R.B. 
Multiwhistle industrial generators, can result in a con- 
siderable increase in power. The Multiwhistle, the basic 
characteristic of which is that frequency does not depend 
on power, has given promising results in acoustic drying 
processes and in the dissipation of fog. 
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SWITZERLAND 


The Even Distribution of Air Emerging at Right Angles 


from a Duct 
By C. CaILLe. (From Sulzer Technical Review, No. 1, 1956, pp. 28-32, 10 illustrations.) 


The initial adjustment of the duct outlets of air conditioning installations is often a difficult and lengthy 

procedure. However, as described in this article, air outlets have been developed which, based on a 

special phenomenon of aerodynamics, can be adjusted in advance and ensure uniform and draught- 
Sree distribution of air. 


TE air conditioning of factories is to-day becoming more 
and more common, especially in the textile industry. 
Often, the halls or shops concerned are large, so that air 
may have to flow through more than 100 yards of 
distribution ducting. It then becomes a problem to expel 
this air evenly over the whole length of the ducts. 

The usual method consists of the use of standardized 
air outlets with interceptors which project into the 
duct and divert the air to the outlet grille, a flap or damper 
being used to regulate the flow of air. If undesirable 
draughts are to be prevented, the velocity of the air 
at the grille must be lower than in the duct, and the cross- 
section of the grille is therefo1e several times larger than 
that of the interceptor inlet. When the numerous outlets 
are located on both sides of the duct, regulation is 
particularly difficult, and approximately equal flows for 
all the grilles can be obtained only by a laborious process 
of trial and error. 

It would thus be an advantage if air outlets could 
be designed which could be adjusted in advance to ensure 
a uniform outflow of air over the whole length of the 
duct. Furthermore, it would be desirable to eliminate 
the usual interceptors projecting into the duct, as they 
cause considerable resistance to air flow and produce 
turbulence which may lead to vibration of the thin metal 
sheeting normally used for forming the duct walls. 
Finally, as the numerous air outlets of orthodox design 
represent an appreciable proportion of the total cost of 
the plant, it would be advantageous to simplify them, 
in addition to improving their performance. 

The solution found by Sulzer Brothers to this problem 
exploits a phenomenon of aerodynamics known as the 
Coanda effect (Fig. 1), in which a sheet of air issuing from 
a jet and flowing along a wall adheres to the wall, even 
when it is convex and when centrifugal force tends to 
lift it away. This effect depends on the maintenance of 
certain proportions between the width and thickness 
of the sheet of air and the curvature of the wall. A 
thick sheet, for instance, will not follow a wall with a 
small radius of curvature. 

Fig. 2 explains why the air clings to the wall. In the 
absence of walls Fi and Fo, a jet of air emerging from 
nozzle D takes the course indicated by the broken lines 
and entrains, by mixing with the surrounding air, the 
same amount of outside air on both sides. In the presence 
of the walls, this air suction is prevented on one side 
and the low pressure thus pulls the jet towards wall Fo. 


A jet or sheet of air blown into stationary surrounding 
air mixes with the latter in accordance with certain known 
laws. In the case of a sheet of air flowing over a convex 
wall, the turbulent mixing is intensified by an additional 
phenomenon which might be termed excess turbulence 
due to centrifugal instability. Fig. 3, which shows sec- 
tion A-B of the sheet of air in Fig. 1, illustrates what 
happens: When emerging from the nozzle. the sheet of air 
is smooth and its thickness constant. Turbulent friction 
with the outside air then produces irregularities which 
increase with increasing distance from the nozzle and 
are represented in Fig. 3 as a wavy line. If cross-sections 
a and b and the flow of air through them are considered, 
it can be seen that they are acted upon by centrifugal 
forces Ci and C2 which tend to displace the bounding 
lines of both cross-sections, as indicated by the dotted 
lines. C2 is greater than C; and, as the conditions are 
unstable, the thicker section captures some of the 
medium of the thinner section. This increases the surface 
of contact between the surrounding air and the sheet, 
producing high velocity gradients and longitudinal vor- 
tices, both of which cause violent turbulence and thus 
accelerate the mixing process. 

The results of laboratory measurements made to 
elucidate the process by which a sheet of air mixes with 
the surrounding air are illustrated in Figs. 4, 5, and 6. 


Fig. 4. Different flow conditions 
used in laboratory measurements. 


In Fig. 4, a is a com- 
pletely free sheet of air which 
mixes with the surrounding 
air on both sides, while 6 
is a sheet of air bounded 
on one side by a wall, and c 
a sheet of air bounded on one side by a wall which turns 
through 90 deg. a short distance from the mouth of the 
nozzle. 

Fig. 5 gives examples of overall pressure distributions 
in the sheet cross-section, as measured with a Pitot tube, 
for conditions a, b, and c in Fig. 4. In the case of the 
free sheet a, the velocity and dynamic pressure distribution 
are symmetrical. The static pressure is approximately 
equal to the barometric pressure, so that the total pressure 
may be taken as being equal to the dynamic pressure 
head. In the case of sheets 6 and c, the braking effect of 
the wall is less pronounced than that of the turbulent 
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Fig. ‘. The Coanda effect. 
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Fig. 2. Sheet of air clinging to a wall. 


a }b 
Fig. 3. Centrifugal instability. 
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Fig. 5. Energy distributions corresponding to the different flow 
conditions in Fig. 4 


friction with the surrounding air, so that the zone of 
maximum velocity lies nearer to the wall. 

These distributions were measured in many cross- 
sections along the sheets of air. For each cross-section 
the maximum pressure p and the width L of the mixing 
zone were determined and were plotted in the diagram 
shown in Fig. 6. The distances of the cross-sections of 
measurement from the nozzle are plotted along the 
abscissae as multiples of the width e of the nozzle slot. 

The curves L show that the width of the mixing 
zone is greatest with the free sheet and smallest for a 
sheet following a wall and mixing on one side only. 


Z 





? 40 80 120 160 200 240 280 320 e 


Fig. 6. Evaluation of measured results. 
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Curve c illustrates convincingly the effect of the € cess 
turbulence produced by the curvature of the wall; u toa 
distance of 40e (initial thickness of sheet equals r »zzle 
width) the mixing zone is almost as wide as with th free 
sheet. It should be noted here that the developed ! ngth 
of the curved part of the wall is only 14e. After a iime, 
curve c moves away from curve a, and at 220e it is p. allel 
to curve b. This means that excess turbulence h: ; dis- 
appeared and only normal mixing turbulence rem: ins, 

Among the curves for the total pressure p, curve 5 
lies highest; in other words, mixing takes place most 
slowly along the straight wall. The slower the iixing 
the smaller is the width L of the mixing zone and the 
higher the pressure p. Over the greater part of its path, 
curve a is the lowest of the three, and curve c takes an 
intermediate course, as before. However, over a distance 
of 46e, c lies below a; in other words, excess turbulence 
on one side causes more intense mixing than normal 
turbulence on both sides. 

Generally speaking, rapid mixing is desirable in the 
air outlets of ventilating plant in order to avoid long- 
range, draught-producing air streams. Rapid mixing 
can be achieved either by excess turbulence or by using 
a free sheet of air. In case c it is attained by cutting off 
the wall just after the curvature, thus suddenly turning the 
over-turbulent flow into a free jet with maximum mixing 
on both sides (broken line in diagram). 





\) Fig. 7. Slot in a duct wall with 
curved, projecting tongue. 


In applying the above results to practice, Fig. 7 
shows how a slot-type nozzle in the wall of a duct would 
have to be shaped. Although the arrangement differs 
somewhat from that shown in Fig. 1, the desired 
effect is obtained with scarcely any losses. In practice 
these openings take the form of vertical slots in 
the lateral walls of the ducts, their length being 
50 to 90% of the height of the duct, and the distance 
between them equal to or twice the length of the slots. 
The width of the slots lies between 1 and 3 cm. The 
air emerges at the relatively high speed of 10 to 
12 metres per second. With rapid mixing this high 
speed is quite acceptable in a large room, partly on 
account of the excess turbulence and partly as a result of 
the cross-sectional form of the sheet of air, which is a 
long rectangle giving a large surface of contact between 
the flowing and the surrounding air. 

It only remains to be explained why the cross-section 
of the slots, i.e., their width, can be calculated in advance. 
The difficulty of distributing the emerging air uniformly 
over the whole length of the duct is due to the pressure 
loss in the duct. Actually, in spite of the great length of 
many air ducts, pressure losses, even with conventional 
outlets, are usually small. The reason for this is that the 
velocities are reduced along the duct, since, for the sake 
of simplicity, constant cross-sections are used over long 
distances. By making projecting interceptors unnecessary, 
slots naturally reduce the pressure loss even further. This 
alone, however, would not permit the slots along the 
whole length of the duct to be made of the same width, 
as is done with success in practice. The fact is that the 
conditions of flow along the slotted inside wall of the duc 
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are very similar to those over an aircraft wing with con- 
tinuous boundary-layer control. Just as on an aerofoil, 
there is no separation of flow along the slotted walls, 
separation in the duct being restricted to the bounding 
surfaces without slots. The energy of the medium flowing 
along the slotted walls thus scarcely decreases along the 
length of the duct, and for this reason the air can be 
distributed evenly by slots of constant width. 

To illustrate this fact, measurements were made of the 
overall pressure distribution in an experimental duct of 
constant cross-section, 10 metres in length, and fitted with 
49 slots, each 7 mm in width. It was found that, assuming 
100% pressure at the duct inlet, there was virtually no 
reduction in pressure 5 metres from the inlet, after which 
the pressure dropped to 98% at 7 metres, 96% at 8 metres, 
94% at 9 metres, and 90% at 10 metres, the velocities, 
and hence the volumes of outflowing air, being reduced to 
948% with constant slot cross-sections. If even more 
uniform distribution is desired, the last slots can be made 
somewhat wider. 





From the above, it can be seen how a simple and 
practical solution to a ventilation problem has been 
found by having recourse to an aerodynamic pheno- 
menon that is often overlooked and has been little studied 
from the theoretical standpoint. No doubt the occasions 
are rare on which a number of factors combine to such 
favourable effect as in this application. If a sheet of air is 
to be diverted by the Coanda effect through an angle of 
90 deg., it must be thin. If draughts are to be prevented, 
the air flowing out of the duct openings must mix rapidly 
with the surrounding air, and this happens precisely 
with a thin sheet of air. In addition, the excess turbulence 
which accompanies the Coanda effect greatly promotes 
the mixing process. The expulsion of the air through slots 
has the effect of boundary-layer control along the wall of 
the duct, so that kinetic energy there remains practically 
constant and the amount of air expelled is kept uniform 
along the whole length of the duct. Finally, the intense 
mixing permits high outflow velocities, making for small 
air-outlet dimensions and consequently for low cost. 
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The Rolling-Ring Drive for Converting Rotary into 


Reciprocating Motion 
By J. UHING. (From Konstruktion, Vol. 8, No. 10, October 1956, pp. 423-428, 14 illustrations.) 


To convert rotary into reciprocating motion, various 
arrangements such as belt drives, rack-and-pinion drives, 
hydraulic pistons, wheel-and-crank drives, screw spindles, 
etc., have been devised. These give good results, but for 
many applications are not entirely satisfactory, parti- 
cularly when it is required to vary the speed, the stroke, 
and the force transmitted. Frequently, these conditions 
can be fulfilled only by means of additional drives, thereby 
increasing the size of the assembly. 

It seemed appropriate, therefore, to try to develop 
systematically from kinematic principles a drive with 
simple features and good efficiency which would convert 
rotary into reciprocating motion while permitting stroke 
length, speed, and power to be adjusted independently. 
Also, although the theoretical aspects might be somewhat 
more intricate, it was considered logical to investigate the 
possibilities of three-dimensional systems in which the 
planes of the driving and driven mem- 
bers are at right angles to one another. 

In addition to the mechanisms men- 
tioned above, there are also some special 


to the shaft. Now, if the roller is set at an angle B 
relative to the shaft, and the shaft has a peripheral 
velocity vp, the roller will rotate about its own axis with a 
peripheral velocity vg. Moreover, the roller will also have 
a velocity in the axial direction of the shaft. If N is the 
shaft speed [rpm] and D the shaft diameter, from the 
triangle of velocities in Fig. 1 it can be shown that this 
resultant velocity component v, is 


vy = NDn tanB 


Thus, when the shaft speed is constant, the roller and 
its carriage perform a traversing motion which depends 
only on the pivot angle B. By altering this angle, there- 
fore, it is possible to change the absolute value of velocity 
and also to reverse the direction of motion. Since there 
is only pure rolling without sliding at the contact point, 
the amount of wear is extremely small. Because of these 











types of friction drives which are used, for 
instance, in winding machines and com- 
puting devices. A well-known arrange- 
ment of this type, which operates in the 
same way as a screw spindle, is shown in 
Fig. 1. Basically, it consists of a rota- 
ting plain shaft in contact with a friction 
roller. By means of a spring load, the 
roller (a) is pressed with a force P on 
the rotating shaft (b) and is thus caused 
to rotate about its horizontal axis. The 
roller is mounted in a pivotable yoke or 
frame, with a vertical axis (c), of which 
the centre line passes through the point 
of cont:ct of the shaft and roller. 
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By means of a carriage sliding on a 
horizon‘al guide, the friction roller and its 
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Fig. 1. Schematic arrangement of a conventional friction-roller drive. 








attractively simple features, this arrangement has been 
employed for many purposes, although, in relation to the 
size of the assembly, the force transmitted in the direction 
of the traversing motion is not very great. The reason for 
this is that the point contact between roller and shaft per- 
mits only low specific pressures. The transverse force can 
be increased considerably by using several rollers dis- 
tributed around the shaft periphery, and this also permits 
an appreciable reduction in undesirable pressures in the 
bearings of the shaft. However, the use of several rollers 
raises the difficult problem of combined roller adjust- 
ment ; small differences in the angle B between the sett- 
ings of the various rollers at the contact position produce 
sliding as well as rolling motion, with the consequent risk 
of damage to the shaft and roller surfaces. 


conditions at high angular settings. In the new ype 
of drive, the roller rings are designed with cro. ned 
inner surfaces, which ensure line contact with the 
shaft at large angular settings Bmax, i.e., at maxi: ium 
velocities, so that a far greater amount of power cz be 
transmitted. 

The contact-pressure conditions are also more fa\our- 
able with rings than with solid rollers, as will be seen ‘rom 
the following theoretical considerations. Point and line 
contact are obtainable only with infinitely rigid bodies, 
Actually, there are contact areas when the bodies are not 
infinitely rigid. According to Hertz, the contact area 
between two bodies with similar or dissimilar curvatures 
can be represented by the contact area of an equivalent 
sphere bearing against a flat surface with the same 
pressure. The radius p» of this equiva- 
lent sphere is, in fact, a measure of the 
load-carrying capacity of the two bodies. 
This radius can be determined from the 
relations 1/pn = 1/rn+ 1/Rn, where rp 
= shaft radius and Rp is positive or 





negative, depending on whether a roller 
(positive curvature) or a ring (negative 
curvature) is used. 





























Fig. 2. 


In the newly developed transmission mechanism," the 
solid rollers have been superseded by rings encircling the 
shaft, against which their inner surfaces bear. In this 
manner, it has been possible to increase very considerably 
the overall performance and power-transmission capacity 
of the drive. 

An arrangement of three rings side by side has been 
found particularly suitable. For instance, as shown in 
Fig. 2, the two outer rings may be arranged to bear in an 
upward direction against the rotating shaft, while the 
central ring exerts pressure in the downward direction. 
In order to be able to rotate together with the shaft, the 
rings form the inner races of ball bearings. The pivot 
axes of the ring carriers are parallel, and the supporting 
arrangement is mounted on one side on a common 
mounting-plate. The pivot axes are operated by a train of 
three gear-wheels, in such a way that when the pitch, i.e., 
the angle of rotation, is altered by = 





Schematic arrangement of a rolling-ring drive. 


It should be noted that, for cylin- 
drical bodies in contact, the load-carry- 
ing capacity increases as the square of 
the equivalent-sphere radius py. For 
running surfaces with different curvatures 
in different directions the relationship is 
more complex, but, with a crowned 
inner surface of the ring set at a constant 
angle B relative to the shaft, the load- 
carrying capacity can be shown to be 
proportional to pn*, where k is an 
exponent greater than 2. 

The diagram reproduced in Fig. 3 
shows values of equivalent-sphere radius for various 
combinations of rolling bodies. The shaft (solid or 
hollow) is shown cross-hatched in all cases. As the 
purpose of Fig. 3 is to give a comparative assessment, 
the shaft radius ry is in all cases taken as unity. The 
vertical axis gives values of pn as functions of +1/R» of 





~é 





varying the angular setting B of one j 
of the pivots, adjacent rings will be 
pivoted through the same angle but 
in opposite directions. This drive, 


a 





BNE 








therefore, has the same properties as 
that of Fig. 1. When the shaft rotates, 
the carriage can perform traversing 
motions of variable stroke and 
velocity in either direction. In ad- 
dition, however, it can transmit much 
greater transverse forces than the 
solid-roller type of drive, because 
the latter operates with point-contact 
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Fig. 3. Relative load-carrying capacity, according to Hertz, for a solid roller on a solid shaft. a 
rolling ring on a solid shaft, and a solid roller in a hollow shaft. 
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the radius of solid rollers and ring-type rollers respectively. 

It can be seen that, when the roller radius is equal to 
the shaft radius, the radius of the equivalent sphere on a 
flat surface is pn = 0-5 ; this is approximately the ratio 
usually employed in practice. Proceeding towards the 
left, when the roller becomes much larger than the shaft 
(1/Rn0), the equivalent-sphere radius approaches 
unity ; with rolling rings, the values of pn then rise very 
considerably, thus indicating that far more extensive con- 
tact can be obtained with rings than with solid rollers on 
shafts. For instance, when 1/Rn = —1:25, pn = 5 and 
therefore, as explained above, this ring and shaft arrange- 
ment is capable of carrying a load at least (5/0-5)? = at 
least 100 times greater than the solid roller and shaft 
arrangement with equal radii. 

Thus, the values to the left of the zero-point on the 
horizontal axis are of interest for technical applications, 
in view of their extremely high load-carrying capacities. 
The diagram is also valuable as a further means of kine- 
matic analysis, since it shows in its left-hand portion, for 
values of 1/Rn beyond —1, that there is another arrange- 
ment with high load-carrying capacity, i.e., that of the 
solid roller in a hollow shaft, which is the kinematic 
inversion of the external ring on a solid shaft. 

A drive of this type, now used in practice, has been 
found capable of producing forces of 30 to 40 kg in the 
axial direction, for a shaft diameter of 30 mm. The con- 
struction is simple and compact, angular setting of the 
pivot axes being controlled by levers on top of the 
mounting-plate. Stroke length, velocity, and force trans- 
mitted are fully variable from zero to maximum values. 
This arrangement is of smaller size and is more compact 
than corresponding devices with solid rollers, because the 
rings, contrasted with rollers, are in positions of stable 
equilibrium on the shaft and need no special guide rods. 
However, a guiding arrangement can be incorporated 
when it is desired to regulate the contact pressure auto- 
matically as a function of external load. 
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Fig. 4. Simple models of rolling-ring drives. 

These ring drives are sturdy and require only mini- 
mum m:intenance. The crowned running surfaces are 
admitte‘ly not so easy to manufacture, but similar 
problems have been overcome with roller bearings and 
can alsc be solved in this case. The rings are made of 
ball-bez ‘ng steel and their running surfaces are hard- 
ened ; te shaft is of medium- or high-strength steel with 
a bright surface finish. The shaft need not be hardened 
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or ground. Owing to the rolling loads, the shaft surface 
is actually made more compact through the operation of 
the drive, and it has deen found that, after a period of 
running, small surface defects on the shaft disappear, as 
though smoothed out by cold-working. For drives with 
a particularly high performance, hardened and ground 
shafts can, of course, be recommended. 

The drives should not be allowed to run completely 
dry. A thin film of oil, however, is sufficient to prevent 
damage to the running surfaces. Excessive oil reduces 
somewhat the transmissible power, although it does not 
make the drive inoperative. Most of the drives so far 
produced have been fitted with dust-proof ball bearings. 
Although the shafts and rings are not completely en- 
closed, no adverse effects have been observed in practice, 
e.g., in textile plants. 


POWER-TRANSMISSION CAPACITY 


The power transmitted in the axial direction of motion 
depends on the contact pressure of the rings on the shaft. 
In the arrangement shown in Fig. 2, the centre ring is 
pressed against the shaft with a force P, while the shaft 
reactions result in forces P/2 on each of the two outer 
rings. These forces compensate one another in the mount- 
ing-plate. The coefficient of friction for steel on steel 
with slight lubrication has a value p = 0-15. The axial 
force Q which can be transmitted during a traversing 
motion is therefore Q = 2Py = 0:3P. Under dry- 
running conditions, the coefficient of friction (and hence 
the power transmitted) is approximately doubled. How- 
ever, since all three rings contribute to power transmission 
the power output of the drive is already fairly high, and 
there is no need to increase it by resorting to dry-running 
conditions, with the attendant risk of surface damage. 
The power transmitted, which was 30 to 40 kg for a 
30-mm diameter shaft, as mentioned above, can be in- 
creased to between 80 and 100 kg with a shaft of 40 to 45 
mm diameter. Tests and development work on drives with 
these larger shaft diameters have not yet been completed. 
However, the drive with a 30-mm shaft diameter has been 
found in practice to be able to operate at speeds of about 1 
m/sec, transmitting under these conditions 0-3 to 0:5 hp. 
As the resultant of the contact force P and the axial 

force Q is in a direction only slightly different from 

that of the pivot axes of the rolling rings, the pivot 
bearings are, in effect, subjected only to loads in 
their axial direction, and this makes construction 
particularly simple, so that the rings can be sup- 
ported on one side only. For precision drives, 
however, supports on both sides are an advantage. 

The high efficiency of the friction-ring arrange- 

ment can be appreciated from the fact that opera- 
tion in reverse, i.e., the conversion of linear motion into 
rotary motion, is possible with a very small pitch angle B 
of 2-5 deg. The self-locking condition occurs only for 
angles B less than 2-5 deg., as compared with 12 deg. for 
an ordinary screw spindle. 


PRACTICAL APPLICATIONS 


Possible applications of this drive are so varied that 
only a few can be mentioned in this article. These drives 
can be employed in practice in various sizes, as motion- 
or power-transmitting devices with fully variable char- 
acteristics. Fig. 4 shows, for instance, a very simple 
model with stationary rings (ordinary ball bearings) set 
at an angle to the shaft axis. In this arrangement, the 
common mounting-plate is designed as a leaf spring. 
This system operates in the same way as a low-pitch type 
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of screw spindle, without backlash or wear. The bearing 
housings may also be mounted on both sides on flexible 
plates, as shown in the upper part of Fig. 4. This model 
develops an axial thrust of about 12 kg, using a shaft of 
11 mm diameter and bearings with an internal diameter 
of 12 mm. Pitch is adjustable but not accurate. 






































Fig. 5. Drive with friction rollers in a hollow shaft. 

Another system is shown in Fig. 5, which has solid 
rollers in contact with the inner surface of a hollow shaft. 
This is an enclosed construction, which may be provided 
with either stationary rollers (internal screw) or adjustable 
rollers. Very little effort is required for drive adjustment. 
Even in the stationary condition and with very large 
drives, the setting angle can easily be adjusted manually. 
Because of this low power level for input adjustment, this 
mechanism can be used as a follow-up control, as a power 
amplifier, or as a reciprocating drive in control systems. 
It will operate with or without stopping at the limiting 
positions, with constant or variable power or thrust, and 
with similar or dissimilar velocities for advance and 
return motions. 
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Fig. 6. Follow-up arrangement. 

The basic arrangement for a follow-up drive is shown 
in Fig. 6. The control lever (a) is held by a spring (5) 
against a contact member or feeler (c), which the drive 
has to follow. If this feeler moves along the rail (d), the 
spring force will alter the position of lever (a) and the 
drive will run in the same direction as the feeler (c) and 
will follow it at the same velocity. The phase lag in the 
follow-up process can be easily calculated. The axial 
velocity of travel v, depends on the controlling angle B to 
which the lever (a) is adjusted. If the feeler (c) contacts 
the lever at a distance A from its pivot, the lag in follow- 
up response will be As = A tan but, since v,;/C; = tan, 
as mentioned previously, 
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As = Av,/Ci = Cavy 


The lag in displacement is proportional, therefore, .> the 
velocity of displacement. By suitable choice of the \ alues 
for the constants A and Cz, it is possible to contri : this 
lag within wide limits, i.e., it can be made extremely small 
or alternatively so large as to reduce any undes:rable 
effects of irregular motions of feeler (c), such as those 
produced by rapid reversals. In this way, lag can be used 
to damp out troublesome vibrations. 

When the feeler is stationary, so, too, is the drive, 
the control angle B and the response lag As becoming 
zero. If, at this position, suitable provision is made to 
cause the end of spring (b) to move suddenly to another 
position, such as (b’) in Fig. 6, the lever will also be 
reversed, moving away from the feeler (c) and operating 
the drive in the opposite direction of motion. This 
motion will continue to travel towards the left until the 
lever comes up against a similar reversing device. In this 
way, the drive will either remain stationary or, if the 
spring jumps back to its original position (b), a return 
motion will again be performed. In practice, reversal is 
obtained by means of a conventional quick-acting device, 
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Fig. 7. Rolling-ring drive in a drilling machine. 


For most cases, particularly when slow traverse is 
required, this simple reversing arrangement is sufficient. 
For rapid traverse and where large masses have to be 
displaced, the reversal of motion should take place more 
slowly, i.e., with lower acceleration. This can be achieved 
by making the lever (a) in Fig 6 sufficiently long or by 
allowing it to slide on suitably shaped cam contours 
which provide the desired reversal conditions at the limit 
positions. 

The arrangement shown in Fig. 2 has proved ver) 
successful in knitting-machine drives, in which it provides 
impact-free reversal at the limit positions. The working 
width is controlled by adjustable curved limit-stops, 
which enable the machine to follow closely the requite- 
ments of the knitting pattern. Speed is adjusted by a 
lever on the traversing drive and is variable between zero 
and 1 m/sec. Normally, the machine is driven by an 
electric motor which rotates the friction wheel directly 
without intermediate wheels. 

The versatility of ring drives is particularly evident in 
applications for machine tools. In a drilling machine 
(Fig. 7), the friction rings are situated at fixed positions 
in a casing and the spindle performs axial motion. The 
feed-control lever, which is operated either automatically 
or by hand, permits fine adjustment of the rings and 

(Concluded on page 522) 
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Tue accurate determination of the yield point of metals 
is a difficult problem, particularly with certain materials 
for which the yield point is not well defined. Good 
results can, however, be obtained by means of a non- 
destructive method suitable for various groups of ferro- 
magnetic materials, e.g., steels with low carbon contents, 
chromium _ steels, chromium-vanadium steels, and 
manganese steels. In this method, the yield point is deter- 
mined by measuring changes in permeability, using a d.c. 
permeameter. 

The usual types of permeameter can be employed only 
for materials of comparatively low permeability, since 
they tend to give erroneous results for permeability 
values exceeding 104. Moreover, they require testpieces 
at least 30 cm long, with a cross-sectional area dispro- 
portionately large in comparison with the length. 

It was therefore found necessary to develop a per- 
meameter which would be suitable for smaller specimens 
and which would permit measurements of permeabilities 
up to 105. The basic principle of this instrument can be 
derived from a consideration of Fig. 1, which shows a 
portion of the testpiece, through which there is a flux 
density B in the longitudinal direction. This flux density 
can be measured accurately by means of a fluxmeter or a 
ballistic galvanometer. The field strength H can be 
determined from the leakage flux Bz which emerges from 
the surface of the material. Along a closed path, which 
encloses no current, the line integral of the field strength 
is zero. In other words, the resulting magnetizing force M 
has a zero value. Such a path is denoted by a-b-c-d 
(dotted lines) in Fig. 1. The line integral can be expressed 
as Mav + Moe + Mca + Maa =9. If the values of 
Map and Meg are reduced to zero, this gives the relation 
Moe = —Maa, Which can be used to find H, since the 
lengths be and da are known. Thus, the magnetic field 
strength inside the material can be obtained from this 
relation, since it is known that the tangential component 
of His continuous at the boundary, i.e., that its magnitude 
and direction on the surface of the testpiece or in its 
immediate vicinity are identical with those existing inside 
the material. 





TESTPIECE Fig. 1. Flux density Band 


leakage flux Bz emerging 
g g from the surface of a 


ist | --4 | material. 


There were some initial difficulties in the deter- 
mination of the field strength, because demagnetizing 
poles are formed at the positions where the flux enters 
and leaves the surface of the material ; in many cases 
the fields due to these poles are equal to the applied 
magnetizing field. This difficulty could be avoided, in 
principle, by using toroidal, ellipsoidal, or very slender 
rod-shaped testpieces, so as to obtain a closed path, but 
these shapes are not easily produced, and it is desirable 
to retain the normal design of tensile test specimens. 

The cquipment comprises (1) a measuring element, 
described below ; (2) two magnetizing coils for d.c. 
Magnet ation ; (3) an oscillator, which excites the core 
of the measuring element at a frequency of 4000 cps ; (4) 
a filter, hrough which the output from the oscillator is 
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Determination of the Yield Point of Steels by Magnetization 


By P. Reti. (From Acta Technica, Vol. 15, Nos. 3-4, 1956, pp. 347-357, 10 illustrations.) 


passed before being applied to the measuring element $ 
(5) a de-energizer ; (6) an amplifier ; and (7) an oscillo- 
scope. The purpose of the filter is to suppress the second 
harmonic of the oscillator output voltage ; tests with a 
wave analyser have shown that this harmonic was 
effectively eliminated. 
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Fig. 2. Dimensions of standard testpieces used. 

The test specimens were made according to the 
drawing in Fig. 2, the gauge length of the specimens 
having a diameter of 10 mm. The d.c. magnetizing coils, 
designed as plug-in half-coils embedded in plastic, are 
fitted around the outer portions of this gauge length, 
while the measuring element is mounted on the surface 
of the middle portion in the axial direction, and secured 
in the required position by means of a bakelite casing of 
adequate thickness with a hinged semi-cylindrical cover. 
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QUARTZ TUBE PERMALLOY COIL 


Fig. 3. Details of measuring element. 

The measuring element consists of a solenoid wound 
on a quartz tube of the dimensions given in Fig. 3. The 
middle section of this tube contains an iron core, i.e., a 
fine wire of permalloy, 0-06 mm in diameter, which is 
fitted in a minute internal groove inside the tube. The 
solenoid is made of enamelled wire 0-01 mm in diameter. 
In order to obtain maximum measuring accuracy, the 
quartz tube cross-section is made as uniform as possible ; 
otherwise, the field of the solenoid cannot be expected to 
be homogeneous. The coil is excited by the filtered out- 
put from the 4000-cps oscillator. 

The test procedure is as follows :—The measuring 
element is first tested by itself without premagnetization, 
the permalloy core being magnetized by the current to an 
equal extent in both directions of the magnetization curve. 
The measuring element is then fitted onto the surface of 
the magnetized test specimen, which is excited with 
direct current. The test in this condition shows a dis- 
placement of the zero point of the a.c. magnetization 
curve. Owing to this displacement, the voltages at the 
poles of the coil become asymmetric and contain even 
harmonics. The second harmonic was selected for 
indication purposes, since it is known that voltage 
amplitudes decrease with ascending harmonics. 

The second-harmonic voltage at the poles of the 
winding increases proportionally to the field strength, if 
the latter is smali compared with the saturation field 
strength of the magnetized measuring element. Because 
of its small size, this measuring element is particularly 
suitable for permeability measurements, as it permits the 
study of changes of magnetic field strength over very 
small areas. 


525 















P,=6000kg 3000 




















200 














1 ae | _— 


1 
0 10 20 30 40 voits 











3000 0 
0 10 20 30 40 vols 


Fig. 4. Fig. 5. 


The following technique was employed in preparing 
the measuring element :—The air in the bore of the 
quartz tube was expelled by heating. The permalloy wire 
was then inserted into the tube and soldered in position, 
using a hydrogen flame. In the drawing operation re- 
quired to obtain a diameter of 0-06 mm, the'permalloy 
wire was exposed to severe mechanical stresses and, to 
recover the magnetism prior to exposure, it was therefore 
necessary to heat-treat it, together with the entire measur- 
ing element, at 1100°C. It was because of this high 
temperature that a quartz tube was used. 


DETERMINATION OF THE YIELD POINT OF STEELS 

The yield point of structural steels is usually deter- 
mined from diagrams obtained from tensile test machines, 
from mechanical tensometers, or from the Martens 
mirror extensometer. The determination is made with- 
out difficulty if the steel has a well-defined yield point. 
The test is based on standard specifications ; for instance, 
Hungarian Standards prescribe 0:2° as the permanent 
extension for which the loads have to be determined. 

With the permeameter, the yield point of steel speci- 
mens is determined from the changes in permeability 
which occur at the same time as corresponding alterations 
of length under load. To obtain comparative data, each 
specimen was tested by three methods, i.e., with the per- 
meameter, the tensile test machine, and the Martens 
instrument. The rails of the mirror of the Martens 
extensometer were mounted on the heads, which are not 
subjected to elongation, while the permeameter was fitted 
on the gauge length of the specimen, as previously 
described. For each load condition, readings were taken 
from a milliameter coupled to the permeameter unit, at 
the same time as the diagram was being recorded from 
the tensile test machine. 


Test RESULTS 


Two examples of the results obtained are shown in 
Figs. 4and 5. In the course of this investigation, about 60 
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Py = 2420kg 








Fig. 4. Diagrams obtained with the permeameter and the tei: .ile test 
machine. 


Yield stresses : 30-8 (permeameter), 30-6 (Martens), anv. 30:8 
kg/mm® (tensile test machine). 


Fig. 5. Diagrams obtained with the permeameter and the teusile test 
machine. In the a the yield point is clearly 
indicated. 7 


Yield stresses : 76:5 (permeameter), 76:5 (Martens), anc 74-6 
kg/mm? (tensile test machine). 


different specimens made from various unalloyed and 
alloy steels were tested. In all the diagrams obtained 
with the permeameter, the yield point was well marked, 
even when no marked yield point could be seen on the 
corresponding diagram of the tensile test machine. From 
comparisons of results for steels having a well-defined 
yield point, it was found that the yield point determined 
by the permeameter is the so-called ** upper yield point”, 

In most cases, the yield point appeared as a horizontal 
straight-line portion in the diagram of loads plotted 
against permeameter voltage. The direction of this line 
may be towards decreasing or increasing values of 
voltage (Figs. 4 and 5) ; the directional tendency may be 
due to the different magneto-elastic behaviour of various 
types of steel. 

The values measured by means of the permeameter, 
the tensile test machine, and the Martens instrument 
show good agreement, particularly in view of the un- 
certainty of the yield points derived from the diagrams 
of the tensile test machine, and it can be said that the 
deviations due to experimental errors are within accept- 
able limits. 

Further tests are planned in order to determine the 
magnitude of the changes in yield-point values produced 
by cold-forming and shaping processes, and to assess the 
extent to which results on the tensile test machine are 
affected by the rigidity of the machine itself. 





The Rolling-Ring Drive for Con- 
verting Rotary into Reciprocating 
Motion 
(Concluded from page 520) 


hence of the spindle motion in the axial direction. The 
working stroke can be made as slow as required, with a 
high-speed return motion. This simple system operates 
without backlash and provides complete protection 
against excessive load. The rings may be supported either 
on one side only or on both sides. Other machines witha 
horizontal drilling spindle have been equipped with this 
drive, to give slow feed and quick return motion. The 
new mechanisms have also been incorporated in table 
drives in milling machines. On lathes, when this friction- 
ring drive is used, change-speed gears can be dispense¢ 
with and the lead-screw spindle can be replaced by ‘ 
plain friction shaft. However, this arrangement canno! 
be used to cut accurate threads. Thrusts of 200 to 500 kg 
can be obtained with very practical drive dimensions. 
Further applications include high-performance textile 
machines, wire-winding machines, carriage drives 0 
office machines, and adjusting devices for optical and 
precision mechanical systems. 
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SWEDEN 


A New Electrolytic Cell for Isolating Carbides and 
Non-Metallic Inclusions in Steel 


By N. BAckstr6m, S. HEISKANEN, and U. Ime. (From Jernkontorets Annaler, Vol. 140, No. 10, 
1956, pp. 812-815, 3 illustrations.) 


THE most commonly used method of isolating carbides 
and non-metallic inclusions in steel is that of dissolving 
the specimen electrolytically, the electrolytic conditions 
being so chosen that the matrix is dissolved and the 
isolated particles are left undissolved. The latter must 
then be collected in some way or other for further exami- 
nation. In order to isolate the non-metallic inclusions, 
the residue from the electrolytic isolation is chlorinated 
ina vacuum by a special method which leaves the oxides 
unattached. 

The electrolytic cell hitherto preferred, particularly 
for the isolation of oxides, is the Klinger-Koch apparatus, 
in which a protecting atmosphere can be retained during 
electrolysis. For the isolation of carbides, simpler cells 
are normally used, e.g., the type designed by Heiskanen*. 

Since the cells now known do not always give satis- 
factory results, an attempt has been made to develop a 
new type of cell, which, according to earlier experience, 
should meet the following requirements :— 

(1) The anode (specimen) should dissolve uniformly 

on all sides. 

(2) The anode should be conveniently removable from 
the cell, in order to enable the loosely attached 
particles to be recovered. 

(3) There should be a device for collecting the 
particles not adhering to the anode. 

(4) The anode should be visible for good control of 
electrolysis. 

(5) It should be possible to keep a protecting atmos- 
phere in the cell. 

(6) There should be possibilities of using different 








* Jernkont. Ann., Vol. 139, 1955, pp. 78-134. 




















Fig, 1, General view of the apparatus. 
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Fig. 2. Detail of the electrolytic cell. u= 


electrolytes in the anode and cathode compart- 
ments. 

(7) It should be possible to remove the electrolyte 
continuously and to replace it with fresh solution. 

(8) It should be possible to measure the pH of the 
catholyte and to keep it constant during elec- 
trolysis. 

(9) The apparatus should be simple to handle, in- 
expensive, and built of as few specially made parts 
as possible. 

The new cell, claimed to fulfil these requirements, is 

shown in Figs. 1 and 2. 

The cathode, consisting of a platinum wire coiled on 
a glass-tube spiral, is placed around the anode. This gives 
a more evenly distributed current density on the ** anode- 
specimen ”’ surface and makes dissolution more uniform. 
The uniform current density also makes the conditions 
of electrolysis better defined, and gives better possibilities 
for a good isolation result. 

The specimen is removable from the bath, and the 
isolated attached particles are thus easily recovered. 
During continuous electrolysis, when the isolated part- 
icles partly separate from the anode, they may be col- 
lected on a cella filter in the same way as in the Klinger- 
Koch apparatus. Instead of the cella filter, it is also 
possible to install a settling reservoir, in which the elec- 
trolyte and the small isolated particles pass through a 
narrow tube to the bottom of a larger tube; whilst the 
electrolyte is removed through an overflow at the top of 
the large tube. The anode is easily visible through the 
glass cell and the plexiglass tube. 

Cellophane seems to be a very suitable diaphragm 
material, although it has to be moistened 
in water to make it conductive, if some 
other medium than water is used as an 
electrolyte. The cellophane film is wound 
around the plexiglass tube and the ends 
are put into a slit in this tube. The cello- 
phane film is kept in place by means of 
rubber bands at the top, middle, and 
bottom end of the tube. 

Through the glass coil cold water 
runs during electrolysis to prevent the 
temperature from rising above room 
temperature. According to the authors’ 
experience, this is beneficial for elec- 
trolysis. On the other hand, if it is 


(Concluded on page 530) 





a = specimen (anode); 6 = glass electrolytic 
cell; c= cellophane diaphragm; d = glass 
cooling coil ; e = plexiglass diaphragm holder ; 
f= glass funnel; g = rubber stopper; A 
filtering device with cella filter, according to 
Klinger-Koch ; i= glass stopcock ; j = pro- 
tecting gas-supply tube ; A = cathode of plati- 
num wire; / = electrolytic cell cover; m = 
electrolyte supply tube ; m = burette for supply 
of acid ; o = gas outlet ; p = specimen holder, 
also functioning as current lead ; q = vessel for 
adjusting electrolyte level ; r = electrolyte storage 
bottle ; s = two electrodes (platinum and calomel, 
side by side) for possible measurement of the pH 
of the electrolyte ; ¢ = stainless-steel clamp ; 
holes in diaphragm holder. 
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Additives in Steel-Mill Lubricants 


By M. S. CLark. (From Iron and Steel Engineer, Vol. 33, No. 10, October, 1956, pp. 87-93). 


Additives are of definite value in improving many of the properties of lubricants and in increasing their 

life. In discussing some of the theories used to explain why these materials are effective, this article 

points out that many factors must be considered, and that the use of additive concentrates should always 
be under laboratory control. 


AppiTives have been used in lubricants quite extensively 
for the last twenty years, and their use seems to be 
increasing. This is primarily due to the modern tendency 
to speed up machines to the point where additives are 
necessary to lubricate properly under extremely heavy- 
duty conditions. The day may not be too far distant 
when practically all lubricants will contain additives of 
one kind or another. Comparatively small concentrations 
of additive in the range of 0°01 to 5% are usually suffi- 
cient to provide the desired effect. It is estimated that 
approximately half the lubricants used in steel mills now 
contain additives. Each type has a specific purpose and 
all have proved effective in laboratory tests and in plant 
operations. 


EXTREME-PRESSURE AGENTS 


It is of paramount importance that a lubricant 
should maintain a film between moving metal surfaces. 
Under operating conditions where the loads are low and 
clearances are relatively large, the problem is simply one 
of selecting the proper viscosity grade of oil. In service 
where pressures are high, however, as in hypoid-gear 
lubrication, the lubricant is forced out, and seizure of 
the metals may occur. Extreme-pressure agents were 
developed to eliminate seizure and to impart the neces- 
sary high load-carrying properties to the lubricant. 

Several types of compounds have been found to 
increase these load-carrying properties. Certain phos- 
phorus, sulphur, and chlorine compounds are very 
effective in reducing welding. Lead compounds, such as 
lead oleate or lead naphthenate, are also effective ex- 
treme-pressure agents. Certain combinations of two or 
more of the above agents often provide increased effec- 
tiveness. Incidentally, with regard to the theory that, 
with an extreme-pressure lubricant using lead naphthenate 
as the additive, the lead in the oil can precipitate out, it 
may be stated that the lead naphthenate new used by most 
oil companies is very stable, and there is little, if any, 
trouble with lead deposits. On the other hand, the original 
leaded lubricants contained lead oleate, and these used 
to give some trouble as the result of separation of lead 
compounds. 

When bearings or gears are operating under thick- 
film or hydrodynamic lubrication, there is a sufficiently 
thick oil film to keep the surfaces apart, and extreme- 
pressure lubricants are not necessary. However, when 
loads are increased greatly or when speeds are decreased 
and boundary-lubrication conditions exist, the high spots 
on bearing or gear surfaces begin to rub against each other, 
and high localized temperatures will develop (estimated 
at up to 1800°F with steel-on-steel surfaces). If these 
conditions continue, the surface wiil become increasingly 
hotter, and seizure will eventually take place. Under 
these conditions, extreme-pressure additives react 
chemically with the hot steel, forming sulphide, chloride, 
phosphate, or lead compounds on the hot spots. These 
compounds protect the steel, preventing seizure and 
inducing lower temperatures. 

With regard to the problem of depletion of the 
additive in service, it is true that the rougher the service 
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the quicker will the additive be used up. While ex‘:eme- 
pressure properties in some gear sets may be depleted in, 
say, six months, in others they have retained their 
characteristics for years. This is due chiefly to the 
severity of the service to which the oil is subjected. If the 
service is extremely heavy, or if there is something 
mechanically wrong with the equipment, producing 
excessive heat or pressure, the additive will eventually 
be used up. 

The question of compatibility is a serious one, and 
it is believed that most oil suppliers would caution 
against mixing two varieties together. Usually, the oils 
themselves, if they are brand-new, are compatible. 
Laboratory tests can be made to find out if they are, 
Mixtures can te put in bearings and operated for a while. 
They can also be heated up to see if any deposit is formed, 
and they can be cooled down to see if there is any ad- 
verse effect at low temperatures. There is definite 
opposition to adding a fresh oil to a used oil of another 
variety which may be contaminated. The fresh oil may 
cause precipitation of oxidation products and con- 
taminants, causing sludge formation. 

Insofar as the question of the mutual effect on each 
other of the additives in a product is concerned, it may 
be said that it is possible that one type of additive may 
have an adverse effect on another. Compatibility tests 
can, however, determine whether or not this is true in 
any given case. 


VISCOSITY-INDEX IMPROVERS 


Viscosity index by itself is not indicative of the oxi- 
dation stability or performance qualities of a lutricating 
oil. Low-viscosity-index oils may give as good per- 
formance as high-viscosity-index oils. In machinery 
where starting temperatures are unimportant, such as 
stationary engines operated inside buildings, low-vis- 
cosity-index oils have been usei extensively for years 
with excellent results. 

In order to be able to extend the usable temperature 
range for oils for automotive engine seryice, and for 
hydraulic oil systems, however, where starting and 
operating temperatures are sometimes quite low, it has 
been found necessary to develop viscosity-index im- 
provers. These materials usually consist of compounds of 
high molecular weight or polymerized materials. By 
using a viscosity-index improver, the viscosity at elevated 
temperatures within the operating range can te raised 
to assure more body in the oil film; nevertheless, the 
same oil at temperatures over the cold-starting range will 
be suffciently fluid to assure easy starting and distri- 
bution throughout the oiling system. 

Some viscosity-index improvers have a tendency to 
lose their potency with use; some lose it permanently 
and others only temporarily. Responsible oil suppliers 
recognize this problem and make sure their additives 
have good stability. 


Pour-PoINT DEPRESSANTS 


Some lubricating oils contain wax, the presence of 
Although the 


which raises the pour point of the oil. 
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problem of pour has always been more or less in the 
minds of oil refiners and equipment users, the need for 
oils which would flow freely at extremely low temrera- 
tures was emphasized during World War II, when some 
army equipment had to be used in very cold climates. 
Wax is removable by various methods but, in order to 
avoid the excessive costs involved where drastic de- 
waxing Operations are needed, and at the same time to 
retain this high-viscosity-index material, pour depressants 
have been developed which reduce the pour point of 
wax-containing lubricants. These additives are usually 
condensation products of very high molecu ar weight. 
Although a number of theories have been advanced 
to explain how pour depressants function, the most 
widely accepted is that these materials coat the surface 
of the minute wax crystals. In this way both crystal 
growth and oil absorption by the wax are prevented at 
reduced temperatures. As a result, no gel formation 
occurs, and the oil is free to flow at low temperatures. 


DETERGENTS 


Detergents were the first type of additives to be used 
in diesel engines for the prevention of ring sticking and 
piston scuffing. The term detergent has since been used 
to classify additives which have the property of pre- 
venting the build-up of any deposits, or removing those 
already formed, e.g., sludge, varnish, lacquer, or car- 
bonaceous products which interfere with the efficient 
operation of internal combustion engines. These 
materials, which originate from oil deterioration, as well 
as from combustion-chamber blow-by, are quite a pro- 
blem, particularly in heavy-duty equipment. 

Various metallo-organic compounds, such as phos- 
phates, phenolates, alcoholates, naphthenates, and sul- 
phonates, have been found very useful for this purpose. 
At one time it was believed that only certain soaps or 
salts of the alkaline-earth metals (calcium, barium 
magnesium, and strontium) were effective as detergents. 
Later developments, however, have revealed that soaps 
with a high molecular weight or organic salts of a number 
of other metals, such as tin and cobalt, also possess this 
desirable property. 

The exact mechanism whereby a detergent functions 
is not too well understood, but it may involve either one 
or both of the following preventive actions, in addition 
to the possible cleansing action usually attributed to it:— 

(1) Detergents may act as oxidation directors, so as 
to cause soluble oxidation products to form, rather than 
insoluble products. 

(2) A chemical reaction may take place between the 
detergent and the potential lacquer, and between sludge- 
forming molecules, preventing them from becoming 
insoluble materials to be deposited on various engine 
parts. 

These additives apparently have the effect of pre- 
venting deposit formation, as well as providing cleansing 
action. Detergents serve a very important function in 
promoting engine cleanliness properties of lubricating 
oils, especially for high-speed automotive and diesel 
equipment. 


DISPERS * NTS 


The action of dispersion in a lubricating oil is of a 
physica! nature in that the products of fuel combustion, 
chiefly soot, together with some oil decomposition pro- 
ducts, : e held in suspension in the oil. This appears to 
be accomplished by the breakdown of these contaminat- 
ing par‘icles into a finely divided state, or maintaining 
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them in their original colloidal state. By this action, 
agglomeration of the particles is prevented, with the 
result that oil filters and strainers remain unclogged for 
longer periods of time, and are thus better able to per- 
form their function of removing from the oil stream any 
materials (such as dust) which might act as abrasives in 
the engine. 


ANTI-CORROSIVES 


It should be understood that corrosion of bearings is 
generally attributable to a reaction between the acidic 
products of oxidation and one of the constituents of the 
bearing metal. For example, the mild acids formed by 
the oxidation of the oil will attack the lead in copper-lead 
bearings, taking it into solution and leaving a porous 
copper structure which will eventually crumble and break 
away. 

Bearing corrosion may be controlled either by in- 
hibiting oxidation completely, so that no acidic bodies are 
formed, or by laying down a protective film on the sur- 
face of the bearing, so as to prevent the acids from reach- 
ing the metal. Materials which function by forming 
such a protective coating are known as anti-corrosives 
or corrosion inhibitors. Compounds containing active 
sulphur, phosphorus, or nitrogen show the most pro- 
mise in this respect. Materials containing sulphur seem 
to be especially effective, owing to their ease in forming 
protective films. These anti-corrosives may take the 
form of organic sulphides, phosphites, metal salts of 
thiophosphoric acids, and sulphurized waxes, to name 
a few. 

It should be pointed out that anti-corrosives, by vir- 
tue of their film-forming properties, may also function 
as ** poisons ’’ for other metal surfaces in an engine. As 
a result, since the catalytic effects of the metal parts 
are decreased, the degree of oil oxidation may be re- 
duced materially. It is obvious, therefore, that, when 
anti-corrosives are used in conjunction with anti-oxi- 
dants, bearing corrosion is reduced, while at the same 
time the life of the oil may be extended more than if an 
anti-oxidant were used alone. 


ANTI-OXIDANTS 


Anti-oxidants are often added to motor oils, diesel 
lubricating oils, and heavy-duty gear lubricants and 
greases, all of which are used quite extensively in steel- 
mill lubrication. 

A satisfactory lubricant must possess a number of 
characteristics, one of the most important of which is 
resistance to oxidation. Any lubricant which is exposed 
to oxygen (or air) at any temperature will eventually 
oxidize. The length of time before this takes place and 
the extent to which it occurs, depend on a number of 
factors, including temperature, presence of catalytic 
metals, presence of oxygen, and the inherent ability of 
the oil to withstand oxidation. The products of oxida- 
tion are complex materials, some of which may cause 
corrosion in copper-lead bearings. 

Prolonged oxidation of the oil results in formation 
of sludge, which can cause clogging of oil lines and filters 
and which may make ball or roller bearings inoperative. 
The oxidized materials may, under high-temperature 
conditions, link together to polymerize, forming lacquer 
or varnish on pistons, cylinders, and other engine parts. 
Oxidation is promoted by the catalytic effect of certain 
metals, particularly iron and copper. 

Many of the best types of anti-oxidants are organic 
compounds containing sulphur, phosphorus, or nitro- 
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gen, such as organic sulphides, phosphates, or amines. 
The mechanism by which these additives function is not 
too well understood. However, it is possible that the 
additive accepts oxygen in preference to the oil. Even- 
tually, after extended use, the additive will become 
depleted, and the oil itself will begin to oxidize. 

There are laboratory tests that will predict the effec- 
tiveness of an anti-oxidant additive. In one such test oil 
is heated for 40 hr, at 338°F. After addition of 1% addi- 
tive to a straight mineral oil the amount of oxygen ab- 
sorption was reduced by 70%. 


ANTI-FOAM AGENTS 


Oils used in gears and other equipment where oil 
gets whipped with air are apt to form foam, which 
may cause oil to boil out of the crankcase. 

It has been found that minute quantities of certain 
types of silicones have the unique effect of ‘* breaking ”’ 
the foam as soon as it is formed. This is probably a 
surface-tension phenomenon. 


POLAR MATERIALS 


Fatty or other polar materials are useful in lubricants 
when load and speed conditions are severe and close to 
boundary conditions, and on the verge of needing an 
extreme-pressure agent. 

These polar or oiliness agents are usually materials of 
high molecular weight, containing carbon, hydrogen, 
and oxygen, as compared with mineral oils, which contain 
only carbon and hydrogen. The polar oils also differ 
from mineral oils in one other respect, namely, that one 
end of the molecule is highly reactive and has the power 
of forming a powerful bond with the metal surface. 
These agents are called polar, because molecules are 
attracted to metal. The polar material is ‘‘ adsorbed ” 
to the metal surface so powerfully that the last traces 
can be removed by nothing short of grinding. The mole- 
cules attach themse:ves endwise to a surface and stick out 
like the flexible bristles of a brush. 

Physical measurements have shown that polar 
molecules act in this way. The polar molecules of oleic 
acid, for instance, have been measured and found to be 
approximately one ten millionth of an inch in length. 


SOAPS IN GREASES 


Oil-soluble calcium, sodium, lithium, and lead soaps 
are the types usually used in the manufacture of steel- 
mill greases. Of these, calcium-soap greases are com- 
paratively insoluble in water and have low dropping 
points, usually around 200°F, while sodium-soap greases 
are soluble in water to some extent and have high drop- 
ping points, usually around 400 to 450°F. Mixed-base 
(sodium and calcium) greases have solubility and drop- 
ping-point characteristics which are intermediate between 
those of the above two greases. 

Lithium-soap greases are less soluble in water than 
the sodium-base type, but have dropping points of around 
350 to 450°F. Lead soaps are usually added to greases to 
provide extreme-pressure qualities, in conjunction with 
sulphur or chlorine compounds. 


SOLVENTS 


Solvents or thinners are sometimes added to heavy, 
viscous-type gear lubricants, to thin them and make 
them easy to apply. The thinners evaporate during 
operation, leaving a heavy lubricant coating on the 
gears. 

Three types of solvents are used, i.e., (1) petroleum 
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thinners, such as naphtha or Stoddard solvent, v. :ich 
are less volatile than petrol. Their chief disadvanta :e is 
that they are inflammable; (2) chlorinated solvents uch 
as trichloroethylene, which have the advantage of ‘ zing 
non-inflammable, though their fumes may be tox:¢ to 
operators working in enclosed locations; and (3) ~oal- 
tar solvents, such as benzol, toluol, or xylol, which have 
the disadvantages of being inflammable and toxic. 


BACTERICIDES 


Bactericides are often added to soluble oils to prevent 
the formation of bacteria producing bad odours in 
emulsions. The bacteria usually originate from some 
other outside contamination. The soluble oils themselves 
do not contain bacteria. 


Rust INHIBITORS 


Several types of inhibitors are used in slushing oils, 
rustproofing oils, and heavy rustproofing compounds, 
to protect against rusting in the presence of water. Fatty 
or other polar materials have the property of plating out 
on metal, providing a protective film. Emulsifying 
materials such as sulphonates or water-soluble soaps 
permit water to be emulsified, keeping the water from 
contact with the metal. 

Certain types of salts also protect against water cor- 
rosion, forming complex coatings which prevent further 
rusting. 


SoLIDs 


Finely powdered copper, zinc, lead, and graphite are 
often blended with greases to make pipe-thread lubri- 
cants. The solids prevent galling of threads when joints 
are tightened and provide sealing action against high 
pressure. They also facilitate unscrewing when dis- 
assembly becomes necessary. 

Calcium carbonate, zinc oxide, talc, and graphite are 
also used in hot-punch compounds in shell manufacture. 
The solid material prevents metal-to-metal contact, 
provides good finish, and facilitates removal of the 
punches from cavities. 

Recently, molybdenum disulphide has received con- 
siderable attention as a solid-type additive in greases 
and oils. Although some very interesting results have 
been claimed for this material, the real benefit to be 
gained is still a subject of considerable investigation. 

The demand for greases with high dropping points, 
suitable for hot applications, has led to the use of solid 
thickeners such as clay and silica to replace soaps. These 
greases have found acceptance in steel mills for lubri- 
cating coke-oven doors, for cooling bed bearings, and 
for other very hot locations. 


MISUSE OF ADDITIVES 


The application of additives to lubricants should be 
a very carefully controlled procedure. The lubricant 
manufacturer has many factors to consider. Some 
oils are more difficult to inhibit than others. Too much 
additive is a waste of money and may actually degrade 
an oil. If more than one additive is used, the effect o! 
one must be balanced carefully against the others, (0 
obtain optimum results. 

The use of additive concentrates in used or reclaimed 
oils should always be under laboratory control, sinc: 
the balance may be faulty, too much may be used, or the 
oil may be degraded, instead of improved. In general, 
such practice should be discouraged, since a careful 
study will usually reveal that costs exceed savings. 
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British Industrial Developments 








Screwing Machine with Thread- 
Rolling Diehead 


Details of modifications to their 1-in. automatic bolt 
capacity screwing machines for fitting a thread-rolling 
diehead are announced by Joshua Heap & Co. Limited, 
of Ashton-under-Lyne. The thread-rolling head has a 
capacity of f to 1 in. B.S.W. and is fitted with an auto- 
matic opening and closing device. An internal trip to the 
dichead can be fitted for short lengths of thread. 


The gearing in the all-geared headstock ana the V-rope 


drive ratio have been modified to give a range of four 
spindle speeds between 250 and 1000 rpm. Ail shafts, 
including the main spindle, run in ball and roller bearings, 
and a 5-hp motor is fitted. The work is held in an open 
self-centering box-type vice of extremely robust con- 
struction. The vice is opened and closed by left- and 
right-hand Acme screws operating in the same plane as 
the axis of the piece to be gripped, thus eliminating any 
tendency of the vice to lift. All the operating mechanism 
is totally enclosed, minimizing damage and wear from 
swarf and preserving its accuracy over a long period. A 
ccolant pump and self-contained tank for the thread- 
rolling lubricant are fitted, and the machine is supplied 
= with all the necessary splash-guards, operating 
eys, etc. 


Silicon Junction Rectifiers 


Following on its range of germanium junction 
rectifiers, The British Thomson-Houston Company, of 
Rugby has developed a series of low-power silicon 
Junction rectifiers which will offer many advantages 
where high-temperature working and small size are 
require. With these silicon rectifiers, a maximum junc- 
tion temperature of 200°C is possible, ‘allowing operation 
inamt ent temperatures up to 175°C. At these high tem- 
peratures, inverse voltages up to 300 V are rossitle; 
altern: ‘ively, if the maximum junction temperature is 
DEC" MBER, 
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limited to 120°C, allowing operation in ambients up to 
100°C, a higher inverse voltage is possible, and units are 
being made up to 400 V. Another important application 
of the silicon rectifier is as a voltage reference (Zener 
diode), particularly in the range of 4 to 8 V. Such units 
have also been developed, and are suitable for junction 
temperatures up to 250°C. 

All these units, which are now available in experi- 
mental quantities for use in development work and in 
prototype production, are encapsulated in identical 
fashion. They are fully hermetically sealed by means of a 
projection weld, and are being made in three forms, i.e., 
wire-ended, stud-mounted with top flying lead, and 
stud-mounted with top soldering tag. 


Cylindrical Grinding Machine 


Designed for toolroom or production work where a 
smaller machine is required as basic equipment or as an 
auxiliary to machines for higher production, the latest 
MGIl2 cylindrical grinding machine manufactured by 
Myford Engineering Co. Limited, of Beeston, Notting- 
ham, fills the need for a relatively low-priced manually 
operated machine capable of accurately grinding small 
workpieces. 

Table movement is by rack and pinion. Epicyclic 
gearing is provided in the handwheel, giving either 1-7 
or 0-575 in. of travel per revolution of the handwheel. 
The flat and vee ways are lubricated by oiling rollers and 
are fully protected against splashing. The table deadstop 
is retractable. The worktable can be swivelled (up to 
5 deg. either way) for grinding tapers. Engraved plates 
are provided at each end to assist in obtaining settings, 
es the included angle in degrees and taper per 
oot. 

The main dial of the wheel-feed mechanism indicates 
0:0001-in. increments of infeed, and a dead-stop is 
provided for repetition work. Provision is made for the 
initial setting of the handwheel] abutment in relation to 
the dead-stop, and for wheel-wear compensation. Ex- 
tremely fine settings can be obtained via a separate 
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The new home of 


ctngis~ 


Fluid Sealing Products 


We have now moved to this new factory where we have provided 
the most modern and efficient production plant, office accommo- 
dation and increased research facilities. We feel sure this move 
will result in even better service to our many friends and cus- 


tomers. Do not hesitate to consult us over your sealing problems. 


GEORGE ANGUS & Co [10 « 
s OIL SEAL DIVISION 


COAST ROAD, WALLSEND-ON-TYNE 
Tel: Wallsend 64511, Grams: Gaco Wallsend. 
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graduated control which represents only 0-0002 in. infeed 
per complete revolution. A stabilizing weight is fitted to 
ensure constant loading of the feed-screw over the whole 
range of feed. 

The cartridge-type nitralloy-steel wheelspindle permits 
easy replacement, while adjustment is very simply effected 
by means of a graduated collar. An oil reservoir, an oil 
filter, and a circulating system with a visible return flow 
ensure maximum safety in lubrication. The grinding- 
wheel spindle is driven by an endless flat belt. Two wheel 
speeds provide a high degree of wheel efficiency and 
economy. The work speeds are arranged in two ranges of 
six speeds, the appropriate range being set by V-belt 
transfer, and the individual speeds by an electrical selector 
switch. No gears are used in the workspindle drive. 
Collets with a capacity up to 4-in. diameter can be placed 
directly into the bore of the spindle. Self-centering 3-jaw 
and independent 4-jaw 34-in. diameter chucks can also be 
supplied. A feature of the machine is the optional provi- 
sion of a removable internal-grinding attachment, with a 
capacity of 0:25 to 3 in. diameter and a grinding depth up 
to 3 in. 


Facing Lathe 


Details of the new type KT.45 facing lathe manu- 
factured by Maschinenfabrik Ravensburg A.G., of 
Ravensburg, Germany, are announced by Mortimer 
Engineering Co., of Harlesden, London, N.W.10, sole 
agents in the U.K. Designed for the machining of short 
workpieces with turning diameters up to 40 in. in dia- 
meter, e.g., flanges, rings, turbine cages, and similar 
components, the new lathe covers the requirements for 
high-speed metal removal on irregularly shaped work- 
pieces of varying hardness. 

As distinct from previous bed-type facing lathes, the 
carriage of the KT.45 lathe is operated from the front. 
Asa result, there is no obstruction of observation of work 
and tool during facing operations, and access to the work- 
piece when taking measurements is facilitated. The bed is 
short, extremely wide, and very rigid, with chip openings 
between the shears. The carriage is wide, with a long 
cross-slide for long cross traverse, while the two outer 
bedways extend past the faceplate and are fully protected 
against swarf by the carriage wings. The main movement 
of the carriage is across, i.e., parallel with, the plane of 
the faceplate. Feed to the tool parallel with the centre- 
line of the machine is obtained by the travel of the top 
slide, short workpieces requiring a short sliding motion 
only. Power feeds are provided to the carriage for the 
surfacing motion, and to the swivel-slide for the sliding 
motion and for taper turning. The cross-slide has a rear 
extension for mounting an additional toolpost or a single- 
coordinate copying attachment. The complete carriage, 
i.e., saddle and apron, can be moved on the bed by hand 
through a traverse screw, to suit the width of the work. 
The machine has a hand-operated top slide on the main 
bed for use with workpieces of various heights from the 
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faceplate, automatic feed of the lower slide for large sur- 
facing cuts, and automatic feed on the saddle for longi- 
tudinal surface and taper turning with covered compound 
slides, with extended Jower slide and bed slide. Twelve 
spindle speeds and twelve automatic feeds are provided, 
the range of spindle speeds being from 8-4 to 380 rpm. 


Twin-Cylinder Air-Cooled 
Diesel Engine 


An entirely new twin-cylinder air-cooled diesel engine, 
suitable for powering a wide range of stationary and 
portable plant, is announced by R. A. Lister & Company 
Limited, of Dursley, Gloucestershire, and is now in pro- 
duction at the Wroughton (Swindon) small-engine 
factory of the Lister Group. The horsepower of the new 
engine ranges from 3 hp at 750 rpm to 7 hp at 1800 rpm 
on a 12-hr rating. It is capable, however, for periods of 
one hour, of developing a brake horsepower which is 
10% in excess of the rated horsepower. Continuous 
brake horsepower, the maximum recommended for runs 
of more than 12 hours duration, represents 90% of the 
rated horsepower. 





A direct development of the well-known Lister single- 
cylinder air-cooled diesel engine, this twin-cylinder 
model, which is of robust construction yet has a dry 
weight of only 370 Ib, is a four-stroke engine of 3 in. bore 
and 33 in. stroke, with a capacity of 49-48 cu in. Brake 
mean effective pressure is 64 psi at 1500 rpm, and the 
cyclic irregularity is 1/80 at 1500 rpm and 1/119 at 1800 
rpm. The engine is governed to better than 4%, steady 
variation when the load is on or off by means of a centri- 
fugal governor mounted internally on the crankshaft. 
External provision is made for small adjustments of 
engine speed. 

The direct-injection combustion chamber is located 
in the crown of each of the low-expansion alloy pistons, 
and combines low fuel consumption (0-53 lb/bhp per 
hour at full load) with excellent cold-starting qualities. 
An important feature of this combustion system is that 
the closed toroidal chamber in the piston head is used 
with a pintle-type fuel-injector nozzle, which has a single 
large hole and is capable of running for long periods 
without attention. The cylinders, cylinder heads, and 
injector sleeves are well finned for efficient heat dissipa- 
tion, and cooling air is forced over them by a large fly- 
wheel fan through a cowling. Pressure lubrication is 
provided to the main bearings, big-end bearings, and 
rocker gear, with splash lubrication to the camshaft, 
cylinder walls, and small-end bush. 
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cut out 
that operation! 


The production engineer is allergic to 
operations ; he says they cost too much. So 
more and more production men are changing 
over from the older machine screw to the 
self-tapping type. 

For the self-tapping screw, by forming its own 
thread, cuts out completely all screw-cutting 
operations ; and, because of its self-locating 
point, greatly simplifies assembly. It never 
needs a nut, however thin the parts to be 
joined. 

Moreover, the recessed-head type of 
self-tapping screw permits the use of power- 
drivers, without risk of harm to worker or 
work. The production men have something 
there, haven’t they? 
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Electric Furnace Elements 


Although The Morgan Crucible Company Limited, 
of London, S.W.11, does not build electric furnaces, it 
makes two of the principal materials used in their con- 
struction, i.e., refractories and electric furnace elements. 
The latter, ‘‘ Crusilite,” is the latest addition to their 
range of products and is the first electric furnace element 
to be made and sold by an English company. 


Crusilite elements are capable of being operated at 
temperatures up to 1575°C and comprise a one-piece 
silicon carbide element, as illustrated, of which the 
central hot zone is in the form of a spiral of the requisite 
length. They are made in five diameters (10 mm, 14 mm, 
18 mm, 22 mm, and 28 mm), with a range of hot-zone and 
overall lengths to suit all popular designs of furnaces. 
The 10-mm and 14-mm sizes have special metal terminal- 
caps shrunk onto the metalized ends, ensuring a good 
electrical contact to the silicon carbide and providing an 
easy means of connecting them to the power supply. The 
method of manufacture permits the maintenance of a 
resistance tolerance of + 10° of nominal and, where the 
manufacturer supplies elements as a set for a particular 
furnace, the resistance of individual elements will not vary 
by more than + 5% of the mean. Such tight tolerances 
thus mike it possible to improve temperature distribu- 
tion within the furnace, particularly where the elements 
are connected in series. All silicon carbide elements in- 
crease in resistance with use but, in the case of Crusilite, 
ageing is so slow that a voltage reserve of only 40% is 
normally sufficient to maintain operating efficiency 
throughout the long life of the elements. 

A further development of Crusilite which will make 
its appearance shortly is an element with a hot zone 
formed by two parallel spirals. This will enable both 
electrical connections to be made at the same end and 
will permit the use of silicon carbide elements in many 
furnaces to which conventional elements cannot be 
applied. 


Differential Pressure Cell 
Transmitter 


A new differential pressure cell transmitter of ad- 
vanced design for the measurement of all types of flow 
and liquid level has been introduced by Foxboro- 
Yoxal! Limited, of Merton, London, S.W.19. The 
function of the cell is to measure the differential pressure 
across an orifice or other restriction in a pipe-line, to 
detern:ine the rate of fluid flow, or alternatively to 
measure the differential pressure between high and low 
taps c : a closed vessel, to measure liquid level. The cell 
then converts this measurement into proportional output 
air pi -cssure and transmits a pneumatic signal over a 
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single air line to one or more remote receiving indicators, 
recorders, and/or controllers. 

The new differential pressure cell transmitter, known 
as type 13A, uses the same basic operating principles as 
the original Foxboro transmitters, but embodies a number 
of new design features, resulting in greater sustained 
accuracy and improved ability to withstand abnormal 
ambient temperature changes and differential over- 
ranges. These new features include the provision of a 
range rod which permits adjustment from 0 to 20 in. and 
from 0 to 250 in. water gauge, with an integral calibration 
scale to facilitate range changes in the field. In addition, 
an external zer@ adjustment is provided, making it 
unnecessary to remove the cover during installation or 
tuning-in operations. Another important innovation is 
the use of a twin-diaphragm capsule. This new pressure- 
sensing element consists of two stainless-steel diaphragms 
seam-welded to a stainless-steel core. A special shot- 
peening process distributes equally the stresses in the 
corrosion-resistant diaphragms. The space between the 
diaphragms is solid-filled with a temperature-stable 
silicone fluid which protects the two diaphragms from 
Over-ranges on either side of the capsule and contributes 
towards inherent “‘ noise ’’-filtering properties, thereby 
filtering out at the measurement point line disturbances 
which might prevent the transmission of clear signals to 
the control instrument. 

The new cell transmitter, which is weatherproof and 
unaffected by dust, dirt, or corrosive fumes, can be 
mounted in any position and can be close-coupled with 
the orifice and flow line, as shown in the illustration, or 
mounted independently and connected by longer load 
lines. 


Automatic Swarf-Oil Separator 


Arrangements have been made by Sharples Centri- 
fuges Limited, of Woodchester, Stroud, Gloucestershire, 
to supply in the U.K. the new “‘ Ellerwerke ’’ continuous 
and completely automatic swarf-oil separator. This 
compact, self-contained unit occupies very little space 
and, on installations which have already been made, it 
has been shown that, by arranging a simple conveyor 
system both for feeding the swarf to the separator and 
for returning the de-oiled swarf to a storage, baling, or 
transportation point, considerable saving of labour is 
effected, whilst the many difficulties associated with 
swarf handling become non-existent. 

Separation of oil from the swarf is achieved centri- 
fugally, the crushed swarf entering a perforated rotating 
basket via an automatic hydraulically operated feed and 
discharge ram. The ram reciprocates approximately a 
quarter of the basket depth at a rate of from 10 to 12 
strokes per minute, this rate being adjustable to suit the 
material being treated ; thus, on the up-stroke, de-oiled 
swarf is pushed over the basket top to a collection point 
beneath the extractor and, with the return of the ram, a 
further quantity of oily swarf replaces the de-oiled swarf 
which has already been discharged. The swarf accord- 
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ingly loses its oil while travelling up the basket wall. After 
treatment, swarf contains as little as 1 to 2% of moisture. 
A feature of the design of this vertical separator is that 
the main working part of the unit is suspended from three 
pendulum bearings and thus, as opposed to the type of 
equipment with stationary bearings, the minimum of 
vibration is transmitted to the foundations, while high 
bearing stresses are eliminated and smooth running of 
the extractor is assured. 

A range of four sizes is available, these being capable 
of treating from 1 to 8 tons per hour of crushed swarf 
(steel), 0-5 to 3-9 tons per hour (aluminium), and 1-1 to 
8-7 tons per hour (brass). 


Universal Spectrum Analyser 


As a result of the success enjoyed by the Winston 
X-band spectrum analyser, a new universal instrument 
for the precision measurement of the spectra of pulsed 
signals in the S, X, and L bands is now being produced 
by Winston Electronics Ltd., of Shepperton, Middlesex. 
Designated the Winston universal spectrum analyser, the 
new instrument also acts as a sensitive receiver of the 
frequencies covered by these bands. The requisite spectra 
are displayed on a 5-in. long-persistence cathode-ray tube. 
The pictures are steady and bright, so that photographic 
recording equipment may be used with ease ; in fact, the 
bezel of the cathode-ray tube has been designed to enable 
recordings to be made with a Cossor model 1428 oscillo- 
graph camera. 

The wavemeter operates in the TE),, mode and has a 
Q-factor of 15,000. The accuracy of absolute frequency 
measurements is + 4 Mcs or + 1-5 Mes, according to the 
band. Relative measurements can be made to an accuracy 
of 250 or 150 kes. 

The equipment consists of an electronic rack and a 
micro-wave component section at X-band frequencies. 
The micro-wave component is mounted on the front 
panel of the electronic rack. At S-band, the radio- 
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frequency components are mounted in a second rack. 
Both racks are fitted into a single case. The instrument, 
which is suitable for 19-in. rack mounting, is designed for 
the viewing of pulsed signals of pulse length ranging be- 
tween 0-2 and 2:5 microsec at repetition frequencies from 
200 to 3000 pulses per second. Both sections use a 
mechanically tuned local klystron oscillator which can be 
frequency-modulated over a range varying between 40 
and 10 Mcs. 

The saw-tooth of modulating voltage applied to the 
reflector to the klystron is derived from a Miller transitron 
oscillator, which also produces a horizontal reflection of 
the cathode-ray tube. The input signal, suitably attenu- 
ated, is mixed with the output of the klystron oscillator ; 
the resulting heterodyne output from the crystal mixer, 
which is frequency-modulated at the same rate as the 
local oscillator, is applied via a 70-ohm cable to a 20-Mcs 
I.F. amplifier, which has a band-width of 50 kcs. The 
output from the I.F. amplifier is mixed with a differenti- 
ated video signal from the crystal mixer, further ampli- 
fied, and applied in push-pull form to the Y-plate of the 
cathode-ray tube. Since the deflecting voltage applied to 
the X-plate is also used to frequency-modulate the klys- 
tron, the horizontal deflection is proportional to fre- 
quency, while the vertical deflection is proportional to the 
vertical amplitude. Determination of the spectrum width 
and the centre frequency is obtained by means of a wave- 
meter pip with a pip-mark oscillator for S-band measure- 
ments at intervals of one megacycle. The signal from the 
transitron time base mixed with a video signal applied 
to the Y-plate is applied to the grid of the cathode-ray 
tube, providing both blanking of the fly-back trace and 
intensification of the brilliance of the spectrum pulses. 
For checking the operation of the local oscillator, the 
local oscillator current can be displayed on a meter, and 
the klystron modes can be displayed on the Y-plates of 
the cathode-ray tube. 

All the essential power supplies, including the kly- 
stron, are electronically stabilized. An independent mains 
transformer provides E.H.T. for the cathode-ray tube. 
The klystrons are held in a well-screened mount and any 
undesirable thermal drift after a 15-min. warming-up 
period is eliminated. 





A New Electrolytic Cell for Isolating 
Carbides and Non-Metallic 
Inclusions in Steel 
(Concluded from page 523) 


desired to electrolyse at a higher temperature, the coil 
may be used as a heating device. A protecting gas can 
be led either into the upper or the lower part of the cell, 
serving in the latter case as a stirring device. 

When different solutions are used in the anode and 
cathode compartments, the cellophane diaphragm must 
cover the holes (u). The anolyte is in this case directed into 
the anode compartment, as shown in Figs. 1 and 2. When 
the same solution is used both as anolyte and catholyte, 
the holes are cut open, and in this case the electrolyte is 
most suitably led into the cathode compartment, whence 
it is passed through the holes into the anode compart- 
ment and finally out through the cella filter. 

When only a weak, non-complex-forming acid is used, 
the pH of the solution must be kept below a certain value 
to prevent the formation of iron hydroxide. The pH of 
the catholyte has a tendency to rise during electrolysis ; 
in such cases pH can be measured by means of the elec- 
trodes (a) and a potentiometer, and, in order to keep it 
below a certain value, a weak acid solution can be added 
from the burette (m). In the latter case, it is advisable to 
stir the catholyte by passing the protective gas through 
the solution. 
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COMPRESSORS 


Self-Excited Vibration of Axial-Flow Compressor Blades. 

By A. D. S. Carter and D. A. KILPATRICK. (From a 
paper presented at a meeting of The Institution of 
Mechanical Engineers, London, December 7, 1956, 
20 pages, 25 illustrations.) 

Blade vibration, with the possibility of a failure, is one 
of the major factors controlling the reliability of axial- 
flow compressors. Self-excited vibration occurring at 
part load, when some blade rows are stalled, often causes 
the most trouble. In this paper, an investigation into this 
phenomenon is described. The main objective has been 
to determine the major factors governing the vibration, 
and to establish, if possible, some design rules which 
would reduce the chances of a failure to an acceptable 
minimum. The self-excited vibration of blades in cascade 
has been studied, and a simple theoretical correlation 
attempted. This has been supplemented by single-stage 
work and by multi-stage full-scale tests. Both flutter and 
stall cell excitation have been encountered and are 
described. 

It is concluded that there is obviously still much work 
to be done in connection with self-excited compressor- 
blade vibration. However, it is believed that the back of 
the problem has been broken, in that a reasonable under- 
standing of the physical phenomena has now been ob- 
tained. It has been found possible to formulate a semi- 
empirical design rule which, it is hoped, will reduce to an 
acceptable minimum the chances of blade failure. The 
value of the rule should increase as experience in its use is 
obtained. The authors do not doubt that satisfactory 
compressors will be developed which will conflict with 
the rule, but design rules must represent a good average 
from which to start developing. 

Using this rule, it has been shown that designing a 
compressor free from self-excited blade vibration need 
involve no serious compromise in contemporary design. 
Many compressors are safe, even though no special 
design precautions have been taken. Trouble has resulted 
from pushing the performance to the limit, and it is hoped 
that the results presented will give some indication of the 
risks which this entails in any particular application. 
Insofar as the future is concerned, it would appear that 
there may be some conflict between the purely aero- 
dynamic demands associated with high performance and 
the design of mechanically satisfactory blades. 





ELECTRICAL ENGINEERING 


An Experimental Investigation of Subharmonic Oscillations 
in a Non-Linear System. 

By K. GORANSSON and L. HANsson. (From Acta Poly- 
technica, Sweden, Electrical Engineering Series, Vol. 7, 
No. 1, 1956, 16 pages, 13 illustrations.) 

THE technical importance of non-linear phenomena is 

now generally recognized and there exists a vast litera- 

ture on the subject. Acceptable theories have been given 
in very few cases ; many observations are still unex- 
plained, while others have been described in a semi- 
mat! matical way which is not always satisfactory. Con- 
cerning non-linear oscillations some (but too few) general 

Mathematical results are known. A combination of 

theory and experiment has often proved useful. 

“here is one group of technically important pheno- 
men. which has been known for a long time but which 
still ‘acks a theoretical explanation, i.e., the forced sub- 
hari-onic oscillations occurring in a non-linear system 
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with positive damping. Besides mechanical applications, 
these oscillations have a special importance in electrical 
circuits containing an iron core near saturation condi- 
tions. A sufficiently small damping of such a circuit can 
result in high-amplitude oscillations at a fraction of the 
driving frequency, instead of the normal low-amplitude 
oscillation of driving frequency, which is the only one 
possible in a linear circuit. These subharmonics are rather 
disturbing wherever they occur, e.g., in loudspeakers, 
magnetic amplifiers, or electric power stations. 

Many approximate theories for these phenomena 
exist. A practical method for evaluating the re- 
sults of these theories was given by Knudsen in 1953. 
The methods generally rely on a Fourier-series approxi- 
mation of the solution and a polynomial form of the non- 
linear characteristic. Apart from being mathematically 
unjustified, they are not suited to studying subhar- 
monics of high orders, owing to the lengthy calculation 
involved. This situation has now, however, been im- 
proved considerably by Lundquist in 1955. 

This paper describes experimental studies of forced sub- 
harmonic oscillations in an electric circuit containing an 
iron core. Electronic feedback is used for reducing the 
damping, and therefore measurements are possible at very 
low amplitudes of the driving voltage and at high-, up to 
ninth-, order subharmonics. The results arecompared with 
Lundquist’s theory and good agreement is obtained at 
small driving voltages, both regarding the amplitude of 
the oscillations and their general behaviour, e.g., existence 
in discrete frequency bands. Limitations in the valid.ty of 
the theory and the need for a large-amplitude theory are 
pointed out. 


GAS ENGINEERING 


Prediction of the Combustion Characteristics of Town Gas. 
By M. G. GitBert and J. A. PricGc. (From a paper 
presented at the 22nd Autumn Research Meeting of 
The Institution of Gas Engineers, November 20 and 21, 
1956, 48 pages, 19 illustrations.) 
THE problem of the combustion characteristics of town 
gas is one which the gas industry in Great Britain has 
had under review for a considerable time. It is now be- 
coming more difficult to obtain the best grades of gas- 
making coal, and alternative materials are being exploited, 
including non-caking coals, oil, refinery gas, methane 
from coal mines, and possibly natural gas, either from 
Great Britain or from oil-fields abroad. 

The problem has arisen in an even more acute form 
in other countries. In the U.S.A. the change-over from 
manufactured gas to natural gas, and the problem of 
meeting peak-load demands, has stimulated interest in 
the subject, while in France gas has been produced from a 
very wide range of raw materials. The work of Weaver in 
America, and of Delbourg in France, have become 
associated with what is generally referred to as the inter- 
changeability of gases. Both these workers have given 
methods by which the suitability of a gas for use in an 
existing supply can be assessed. The two methods appear 
to be very different, but it has been shown that they are 
similar in principle. The methods are difficult to apply 
directly to British conditions, for not only are appliances 
and burners different in the various countries, but so also 
are the test methods and methods of expressing com- 
bustion characteristics. 

This paper is an attempt to combine the two methods 
and relate them to British conditions. Both methods are 
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The Magnetic Safety Cut-Out Valve 


is of the semi-automatic hand opening electrically 
maintained pattern, ensuring instantaneous and 
complete closure in the event of current inter- 
ruption. The valve is of “* packless ”’ construction, 
and can be supplied in sizes ranging from } in. up 
to and including 12 in. Alternative types of hand 
operating gear are available including hand 
lever and push-up spring return patterns. The 
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CONTROL 


In an incredibly short space of time, ‘‘telly-weliv”’ has 
become an accepted part of our day-to-day living. 
Hour after hour this modern invention keeps us 
entertained and we don’t really give much thought to 
the efficient organization behind the entertaiiment 
the skilled operators and complicated mechanism 
that controls what we see on our fireside screen. 


Just as unobtrusively, reliably and efficiently do 
Magnetic Valves, with over 25 years of valve “know- 
how”’ built into them, control air, oil, steam, coal gas 
—in fact, many industrial liquids or gases. They can 
do this automatically or remotely, and without the 
aid of glands, stuffing-boxes, or driving-shafts. Send 
for our illustrated literature detailing the standard 
range. Special valves up to 12 in. orifice can be 
supplied. 

MANY VALVES AVAILABLE ex stock 
VALVES DESIGNED for special conditions. 

















installation of this valve is an essential precaution 
with all types of gas and oil-fired equipment and 
ensures complete isolation of the fuel in the event 
of an interruption of the electrical supply 
WITHOUT automatic opening when such 
electrical supply is restored. A Flameproof 
Solenoid Housing, Buxton certified, can be fitted 
where required. 





\the 


e e 4 » 
Magnetic Valve (¢ ompany 


28 ST. JAMES’S PLACE, LONDON, S.W.I. TEL.HYDE,PARK{.7588, 
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largely concerned with the performance of an appliance 
ona gas relative to an adjustment gas, i.e., the problem of 
interchangeability ; this is probably the most important 
problem, but it is also important to know the combustion 
characteristics of a gas, in order that burners and ap- 
pliances may be designed for it. The paper gives details 
of a method by which these combustion characteristics 
can be assessed by calculation from the analysis of the 
gas. A number of gases which are used or which have 
been proposed for use in the town gas supply have been 
examined by the method, and samples of some of these 
gases have been made up in the laboratory and their 
characteristics determined. Agreement between the pre- 
dicted characteristics and those found is reasonably good. 

The method involves the use of a calculated flame 
speed, and thus cannot be considered as completely satis- 
factory ; check testing of existing appliances therefore 
remains necessary. Nevertheless, the types of unsatis- 
factory performance that are liable to occur with a 
particular gas are indicated, and the testing of appliances 
on samples of the new gas can be reduced to a minimum. 


GAS TURBINES 


The Performance of Exhaust Systems for Gas-Turbine 
Aero-Engines. ; 
By P. F. ASHwoop. (From a paper presented at a meeting 

of The Institution of Mechanical Engineers, London, 

November 2, 1956, 18 pages, 17 illustrations.) 

In the early stages of development of the aircraft turbine 
engine, it was natural for effort to be concentrated on 
improving the performance of the three major com- 
ponents, i.e., the compressor, the turbine, and the com- 
bustion-chamber. Improvements were relatively easy to 
obtain and were immediately reflected in the test-bed 
performance of the engine. Little attention was therefore 
given to the exhaust system and propelling nozzle. To- 
day, the situation is different, for not only has a stage 
been reached where significant improvements in the com- 
pressor and turbine efficiencies have become increasingly 
difficult to achieve, but also the advent of the supersonic 
engine has changed the relative importance of the com- 
ponents, with the result that a much greater emphasis has 
been placed on the need for obtaining a good performance 
from the exhaust system. 

This paper summarizes published information con- 
cerning the aerodynamic performance of exhaust diffusers 
and propelling nozzles for turbine aero-engines, and 
extends and supplements this with additional data ob- 
tained from tests made at the National Gas Turbine 
Establishment. The factors influencing the exhaust-sys- 
tem design are reviewed, and the effects of the type of 
engine installation and the use of reheat are discussed. 
The influence of ducting losses on the thrust are then con- 
sidered in terms of their effect on the performance of a 
typical turbo-jet engine. 

A review is included of some previous work on turbine 
exhaust diffusers, concerned with the effects of the dif- 
fuser-area ratio and wall shape and with the effect of inlet 
swirl. This has since been extended by experimental 
examination of the influence of the bullet support struts 
on the performance of an engine, and the results of these 
tests are given. 

Little published information is available concerning 
the performance of propelling nozzles over the range of 
pressure ratio relevant to the turbo-jet engine. The results 
of tests up to a pressure ratio of 9 on a series of con- 
vergent-divergent nozzles are given, and the effects of de- 
Sign pressure ratio and divergence angle are illustrated. 

A one-dimensional theoretical treatment is used to 
show the relationship between the non-dimensional and 
Specific thrusts and the applied pressure ratio. The test 
results are then analysed in terms of these thrust para- 
meters «nd their related coefficients. The paper concludes 
with reicrence, in general terms, to some of the more 
import»nt mechanical-engineering considerations in the 
design -f exhaust-duct installations in jet-propelled aircraft. 
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ILLUMINATING ENGINEERING 


The Noise Emission of Ballasts for Fluorescent Lamps. 

By E. W. VAN HEuvEN. (From Phillips Technical Review, 
Holland, Vol. 18, No. 4/5, 1956/1957, pp. 110-119, 12 
illustrations. ) 

UNLIKE incandescent lamps, gas-discharge lamps, such 

as tubular fluorescent lamps, cannot be directly connected 

to the mains but must be put in series with some type of 

ballast, to limit the current in the discharge tube. 

With the increasing use of fluorescent lamps for indoor 
lighting more attention is being paid to the noise associ- 
ated with these installations. The noise, which includes 
both low notes (hum) and high notes (rustle), originates 
principally in the ballasts. The cause lies in the alternating 
magnetization and the consequent deformation of the 
iron core of the ballast. 

This paper discusses the nature of the noise and the 
manner in which vibrations of the ballast are com- 
municated to the air, and deals with the theoretical 
aspects of core deformations. From these considerations, 
the precautions which can be taken to combat ballast 
hum are derived. In addition, the causes of rustle and 
means of combating it are discussed. 

Ballasts vibrate with twice the mains frequency (pro- 
ducing hum) and also execute free vibrations of high 
frequency (rustle). Both forms of vibration result from 
the alternating elastic and magnetostrictive deformations 
due to the variations in current. High-frequency vibra- 
tions are directly transmitted to the air, while low- 
frequency vibrations are transmitted via the wall or 
ceiling. In ballasts with air-gaps (chokes), hum can be 
countered by filling the gap with a suitable material 
(mutual compensation of magnetostrictive and elastic 
deformation at the points of attachment). In ballasts 
without air-gaps (transformers), transmission of vibra- 
tions to the wall can be avoided by use of suitably de- 
signed brackets. Rustle can be combated by enclosing the 
ballast, surrounded by a sound-insulating material, in a 
box. The insulating material must, however, be heat- 
conductive ; aluminium foil has been found to answer 
the purpose. 





INSULATION 


Radio-Frequency Corona Resistance. 

By M. OLYPHANT, JR. (From ASTM Bulletin, U.S.A., 
No. 216, September 1956, pp. 47-55, 8 illustrations.) 
ALTHOUGH electrical discharges of almost any sort can 
have a destructive effect on insulation, their behaviour 
and the nature of their effects depend to a considerable 
extent on frequency. At radio frequencies an arc clearly 
defined at 60 cycles tends to spread out around the high 
electrode and to disappear before reaching the ground 
electrode. At these frequencies the predominating type of 
discharge to which insulation is likely to be exposed is 

almost certainly surface corona. 

The work reported in this paper was undertaken to 
study the effects of such discharges on various types of 
insulation. Although a wide variety of materials was 
studied in corona-voltage measurements, tracking tests 
were limited mainly to thermosetting materials, because of 
the difficulty of making reasonably reproducible tests on 
thermoplastics into which, for example, the electrode 
sinks as the specimen heats up. It is generally suspected 
that contamination is an important factor in most types of 
electrical surface breakdown, and some evidence of the 
effect of contamination is also reported in this paper. 

Equipment developed for producing and metering 
3-Mc corona discharges is described. The resistance of a 
variety of thermosetting materials to corona discharges 
was studied by determining tracking times at various cur- 
rent and power levels. These observations reveal inter- 
esting differences from low-frequency behaviour. How- 
ever, it was also found that power levels producing failure 
in a given time are of the same order with either 3-Mc 
corona, 60-cycle arcs, or d.c. high-current pulses. This 
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finding indicates that failure is principally dependent on 
the heat input to the specimen. The conclusion is reached 
that the most rewarding fields for further investigation lie 
in the study of the effects of much lower- and higher- 
power phenomena. ; 

Also reported are the results of corona starting-voltage 
tests which reveal that this voltage is principally de- 
pendent upon, and can vary over a considerable range 
with, changes in dielectric constant. 


IRON AND STEEL 


The Nominal Cleavage Strength of Steel and its Importance 

for Welded Structures. : 

By T M. Norén. (From a paper submitted to the North- 
East Coast Institution of Engineers and Shipbuilders, 
Newcastle-upon-Tyne, November 30, 1956, pp. 87-112, 
18 illustrations.) : ; 

A CERTAIN property of steel, i.e., nominal cleavage 

strength, can be determined by means of tensile testpieces, 

on the edges of which a brittle alloy has been welded. On 
exposing these testpieces to an increasing tensile stress, 
cracks are continuously formed in the brittle layers of 
welding. At a certain critical stress a fracture will be 
initiated at one of the sharp crack fronts. | The nominal 
cleavage strength of steel is defined as the highest nominal 

tensile stress a steel can withstand in the presence of a 

crack without the initiation of fracture at the crack front. 

The nominal cleavage strength decreases continuously 
as temperature decreases, just as the conventional yield 
point increases continuously with decreasing temperature. 
if curves of these strengths are drawn, the point of inter- 
section would appear to be a transition temperature for 
the steel, defined as the temperature above which plastic 
deformation can occur in a large volume of material, 
despite the presence of a crack, but below which only 
minor local plastic deformation is possible immediately 
in front of the crack. ; 

By means of the method termed nominal-cleavage 
testing, results have been obtained which show 
a certain correlation to the results of impact tests, as 
well as to those of other brittle-fracture tests, e.g., 
Tipper and van der Veen. Moreover, the critical stresses 
for initiation and propagation of brittle fractures are 
shown by means of nominal-cleavage curves, as well as 
the influence of residual welding stresses. It is also shown 
that the quality of a steel with regard to its brittle-fracture 
tendency cannot be simply expressed by an impact transi- 
tion temperature, as the critical stresses quoted above are 
not directly connected with the position of this tempera- 
ture. 


The Structure of Oxide Scales on Chromium Steels. 

By H. J. YEARIAN, E. C. RANDELL, and T. A. LONGo. 
(From Corrosion, U.S.A., Vol. 12, No. 10, October 
1956, pp. 55-65, 5 illustrations.) é 

Many investigations have been made of the protective 

oxides formed on heat-resistant alloys at high tempera- 

tures. The problem is so complex, however, that, even for 
the simplest of these alloys, no complete picture of the 
oxide-scale structure can be drawn for a wide variety of 
alloy compositions and exposure conditions. Most of 
the information now available is restricted to conditions 
giving rise to relatively high attack rates, and it is the 

object of the research described in this paper to obtain a 

sufficiently detailed description of the scale structure, in 

the case of simple chromium steels, to enable the essential 
correlations between oxide type and attack rate to be 
determined. 

The structure of the oxide scale formed on commer- 
cial chromium steels containing 5 to 26% Cr, when 
oxidize! in air or oxygen at temperatures from 700 to 
1160°C for times up to 100 hr, was determined by X-ray 
diffrac: on methods, supplemented in some instances by 
chemical analysis. Two distinct types of scale were ob- 
served :.e., A-type scale, occurring when the rate of metal 
loss is ‘ss than approximately 10 mg/cm? per day; and 
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B-type, when the attack rate is in the excessive range. For 
exposures near the critical conditions, an initial A-type 
scale transforms to B-type during oxidation. 

The essential component of A-type scale is CroOs. 
This is usually accompanied by aFe2O3 in an amount 
which increases with the iron content of the alloy, ice., 
with rate of attack. At high temperatures or long oxida- 
tion times, dilute solid solutions of each of these phases 
in the other are formed. When the alloy contains a few 
tenths percent of Mn, the A-type scale may also include 
copious amounts of MnCr2O,, especially for high- 
chrome alloys and for low-temperature oxidations in air. 

B-type scale is more complex than A-scale and may be 
considered as two layers. The outer layer is duplex and 
is similar in all respects to the FesO4 and Fe2Os layers of 
the scale on pure iron. The major constituent of the inner 
layer, corresponding to the FeO layer on pure iron, is a 
solid solution, FeFe(2—x)CrrOa, of the spinel type. 
Throughout most of the layer x varies slowly, but near 
the metal it rises rapidly to x = 2, and near the FesO4 
layer it falls rapidly to x = 0. The mean value of x lies 
in the range of about 0-5 to 1-5. The greater the chromium 
content of the alloy, the higher is the temperature, and the 
longer the time of oxidation, the larger is the value of x. 
In cases of very high attack the series of spinels is accom- 
panied by a series of wiistites, which are modified by 
chromium additions ranging downwards to zero at the 
Fe3Q4 layer. For 10- to 20-hr oxidations at 925°C and at 
1000°C, the chromium fraction of total metal in the inner 
layer is about 1-8 times its value in the alloy, whereas the 
excess is only about 1% in the scale as a whole. 

The experimental data are compared and contrasted 
with existing information and are qualitatively interpreted 
by use of a tentatively proposed Fe-Cr-O phase diagram 
and a special theory of alloy oxidation. 


VIBRATIONS 


Optimum Design of Salomon-Type Pendulum Detuners. 
By P. R. Pastay and A. Suipar. (From Ingenieur- 
Archiv, Germany, Vol. 24, No. 3, 1956, pp. 182-187, 
2 illustrations.) 
THE Salomon detuner is a device which serves to suppress 
torsional vibration occurring at a critical speed of an 
engine system. It consists basically of a cylindrical roller 
of radius r (the ‘* pendulum ”’ mass) situated in a circular 
cavity of somewhat larger radius r’ = r +- e, provided at 
the bottom end of the crankweb, where the detuner 
device is fitted in the same way as a conventional balance 
weight. 

In some papers, this detuner has been mathematically 
compared to a centrifugal pendulum, i.e., an equivalent 
compound pendulum with a disc rotating about the 
journal centre and carrying an oscillating lever with the 
pendulum mass at its lower end. In this paper it is shown, 
however, that the equations of motion of the Salomon 
detuner cannot be reduced to those of the usual centri- 
fugal pendulum, so that the ‘* equivalent-mass ”’ treat- 
ment is not valid, even for a first approximation. The 
linearized and non-linearized terms of the equations of 
the Salomon detuner are derived and are used to obtain 
the required tuning condition, i.e., n? = R/[e(z* + 1)] 
where n = order number of the critical to be suppressed, 
e=r'—r,andz = k/r, where k = radius of gyration of 
the roller mass. It is then shown that the detuner intro- 
duces another critical, of the order 2n, i.e., which can be 
excited at an engine speed which is half that of the pre- 
viously troublesome critical of order n. This 2n-th order 
critical cannot be suppressed completely, but merely 
reduced to a minimum value, and the analysis indicates 
how the two remaining parameters for the Salomon 
detuner, i.e., the roller mass m and the n-th order phase 
velocity, can be utilized to minimize this 2n-th order 
resonant condition. The results of this analysis of forced- 
vibration conditions should, therefore, give an improved 
basis for the design of detuners of this type. 
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THE FIRST 


Does filtered or unfiltered oil reach the 
engine during the first few minutes 
after starting from cold? That is 

the vital question when considering 
the choice of filters—for this is 

the time when excessive wear can 
easily be caused. 

Vokes Filters, with their high quality 
felt fabric elements, offer such low 
resistance that the direct flow device 
comes into operation for the 
absolute minimum of time. Yet, 
despite this low resistance, the 
highest standards of filtration are 
ensured at all times. Moreover, 

the unique design and flow principles 
of the Vokes filter ensure that no 
recirculation of trapped sludge can 
take place whén the direct flow 
device is in operation, even under 
extreme conditions of service. 

For the sake of the first few minutes 
... and of the years of service 

that follow, specify Vokes filters. 
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New Materials, Processes, and Equipment 








PRECISION CIRCULAR FORM-TOOL GRINDING 
MACHINE 


The new model-1215 high-precision circular form- 
tool grinding machine introduced by A. A. Jones & 
Shipman Ltd., of Leicester, has been designed to meet the 
demand for a cylindrical grinding machine capable of 
producing cylindrical formed work, or workpieces which 
have awkward contours or which require angular faces 
on lengthy jobs. The machine (Fig. 1) can be used with 
equal ease for either wet or dry grinding. 


Fig. 1. 


The wheelhead slide is long and projects into the 
recess under the main table slide. This slideway is 
mounted on anti-friction bearings constructed from balls 
and hardened-steel guideways, so that it is adequately 
responsive to fine increments of feed and fine settings 
concerned with work diameter. The wheelhead unit is 
arranged on a swivel in such a way that the wheelhead 
spindle is centered on the centre-line of the vertical swivel. 
Two wheels are provided, one at either end of the spindle, 
and these can be used in a swivelled position, without 
causing undue departure of either wheel from the 
optimum operating position. The wheelhead spindle is 
provided with a large-diameter accurately graduated 
indicating scale, co-operating with a vernier, to provide 
accurate angular setting. The wheel spindle is driven by a 
belt from a motor carried under the wheel slide, and is 
of the centre-driven type. The usual handicap of difficult 
belt changing when using a centre-driven spindle has 

n eased on this machine by an arrangement which 
allows the belt to be changed without disturbing the 
setting of the wheel-spindle bearings. 

The feed mechanism consists of the usual screw and 
nut, and at the front of the machine is a control-box 
gover “ning the rotation of the feed screw. This control- 
box is, in fact, a three-speed unit. A fast-feed handwheel, 
direc tly coupled to the feed screw, is brought into use by 
pulling out the handle with which it is equipped, auto- 
mati ally disengaging the other two finer feeds. The 
rate of movement of the wheelhead is 4 in. per revolution 
of the handwheel (1-in. reduction in work diameter). 
When the handle on the main handwheel is pushed in 
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flush with the front of the main handwheel, it is thus 
automatically removed from possible disturbances, and 
simultaneously picks up a fine feed to the nearest 0-1- -in. 
reduction in diameter. This is the normal-feed hand- 
wheel used by the operator for control purposes. Beyond 
this rate of feed, a further fine feed can be engaged by a 
friction-clutch arrangement which enables the feed to be 
controlled from a small knob, with a control rate of 
0:0001-in. reduction in diameter per revolution, and 
plainly graduated in large divisions showing 0-0001-in. 
reduction in diameter. In addition to the graduations 
on the feed dials, a system of secondary references is 
provided. Standard gauge-bars, giving combinations of 
lengths of 0, 1, 2, 3, or 4 in., are supplied, and are used in 
conjunction with a I-in. micrometer, settable and read- 
able to 0-0001 in., in conjunction with a dial indicator. 

The main table is also mounted on anti-friction slide- 
ways. It is equipped with the same type of three-speed 
control as that provided for the cross-feed, and also 
with the same system of secondary reference units. The 
combination, therefore, of the wheelhead slide and the 
table slide, both freely mounted and provided with 
accurate and easily settable controls, gives a method of 
control over a system of rectangular co-ordinates equiva- 
lent to that found on the normal jig borer, aided by the 
anti-friction mounting of both slideways. Fig. 2 shows 
the table-traverse and cross-feed controls, and the gauge- 
bar and micrometer settings. 

The wheel supporting column has been made in sucha 
way that it is possible to mount on a platform, arranged 
at the rear of the machine, a “ Diaform”’ pantographic 
truing arrangement. The bracket upon which this unit 
is mounted is capable of an independent upward feed 
movement and a _ short-length sideways movement 
towards the wheelhead. With this arrangement, it is 
possible to wind the wheelhead slide to its rearward 
position, thus placing the wheel over the pantograr hic- 
ally controlled truing diamond or diamonds. With the 
wheel in this position, a profile copied in reduced ratio 
from a template attached to the pantographic truing 
unit can be formed on the underside of the wheel. The 
wheelhead may then be moved inwards towards the 
workpiece to transfer the wheel profile to the workpiece. 
This operation may be performed, and repeated, without 
disturbing the axial position of the workpiece or removing 
it from its supports. 

Another piece of apparatus which can be provided to 
ease the task of making profile work is an optical pro- 
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jection unit which is mounted so that the outline of the 
work can be seen and measured. The optical projection 
unit at present employed has a 0-3-in. field, with a magni- 
fication of x30, and is provided with various standard 
graticules. Graticules for any individual form can be 
supplied. This optical projection unit is mounted upon a 
slide on top of the wheelhead in such a way that it can 
easily be moved to inspect either one or the other wheel. 


HORIZONTAL CYLINDRICAL-DIE 
THREAD-ROLLING MACHINE 

Easy to set up, simple to operate, and producing 
uniform, precise threads and forms economically in 
either large or small quantities, a new two-die type of 
horizontal cylindrical-die thread-rolling machine, the 
“Reed B110’’, has been developed by the Reed Rolled 
Thread Die Company, of Worcester, Massachusetts. 
In the new machine (Fig. 1), which has an unusual range 
and flexibility for a wide variety of applications, control 
of work dimensions is accomplished by positive adjust- 
ment for diameter, length, and taper, approximate 
setting of the dies being made through an adjustable 
screw in the movable die head, and final sizing of the 
thread or form being accomplished accurately by means 
of a micrometer adjustment. 

The moving die is fed into the work by means of a 
cam-actuated head which pivots to close and open the die 
gap. This cam mechanism produces a positive and 
uniform operation, ensuring definite and controlled 
penetration rates, predetermined length of dwell, and 
positive duplication of size. This simple mechanical type 
of cam feed is universal, three standard cams covering the 
entire range of common thread sizes that can be rolled 
on the machine. Cams may be modified for any desired 
constant or varying rate of penetration, while the wide 
range of standard die and cam speeds, in conjunction 
with interchangeable standard cams, offers the combina- 
tions of cycles of squeeze, dwell, and release usually 
required for different materials, work, and thread or 
form specifications. 





Fig. 1. 


A universal cam-actuated work-rest positions the 
work between the dies. This rest may be set in a fixed 
Position or it may be made to retract automatically 
during the rolling cycle by means of a simple timing 
adjustment. A positive, adjustable work-stop governs 
the »osition of the thread on the work. Both dies rotate 
in synchronism. A simple rotary ‘* matching ’’ device 
offers a quick and positive means of positioning the 
thre:.ds on the dies in correct relation to one another, so 
that the dies track properly when contacting the blank. 
A » aduated adjusting sleeve provides for accurate 
ma‘ hing of the dies, while a matching adjustment chart, 
mo: 1ted on the machine, informs the operator of the 
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Fig. 2. 
correct die-matching settings. The dies always remain in 
positive match during rolling. 

The use of highly skilled personnel is not required, 
owing to the simplicity of operation and ease of change- 
over from one job to another. Hand operation during 
set-up is accomplished with a removable hand-crank 
conveniently located at the front of the machine. A 
safety switch cuts off all power to the machine when this 
crank is engaged. Removable or swinging covers and 
guards protect all moving parts and make all adjustments 
readily accessible. Cams and dies are easily removed with 
standard wrenches provided with the machine. Roll 
spindles are easily removed for rapid changing of the 
thread rolls, as shown in Fig. 2. Standard machines are 
furnished for manual loading of parts. 

The machine normally functions on a continuous- 
cycle type of operation, lending itself to convenient and 
simple control at high production rates. Single-cycle 
operation can be provided for with special equipment. 
The machine may be arranged, with special accessories, 
for through-feed rolling, used for continuous rolling of 
long threads or successive feeding of short parts through 
the machine. Extra-heavy die-spindle units are fitted, 
and the die spindles, moving die head, and cam spindle 
are equipped with sealed anti-friction bearings. 


PAPER CAPACITOR 

A new type of paper capacitor, with a performance 
comparable with that of the more expensive metal- 
cased types, is announced by the Plessey Co. Ltd., of 
Ilford, Essex. Stated to represent a considerable advance 
in the design and performance of paper capacitors and 
to effect substantial economy in the size and weight of 
these components, the new capacitor, designated 
‘* Plesseal ’’, is suitable for use in domestic radio and tele 
vision circuits, and industrial electronics equipment. 

Designed for long service under conditions of extreme 
humidity and temperature, the operative temperature 
range being between —30 and +85°C, these capacitors 
can be supplied in either standard or logarithmic ranges, 
extending from 0-005 to 1:0 uF. Normal capacitance 
tolerance is + 20%, but capacitors with tolerances of 
+10 or +5% can also be supplied. The voltages 
covered are 150, 250, 350, 500, 750, and 1000 V d.c. at 
20°C, but these must be derated by 25% for operation 
at temperatures over 70°C. 

The shape of the unit is roughly elliptical, with a solid 
cross-section; consequently, the capacitor has a reduced 
volume and also effects considerable economy in storage 
space. The component is wound with the outer foil 
extended to provide an electrostatic screen, and the 
tinned-copper terminal lugs are inserted simultaneously, 
producing a non-inductive unit. The lugs are shaped 
and connected to the foils in a manner which allows the 
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contact resistance to be reduced to a minimum. The 
terminal wire is spot-welded to the lug, which is then 
folded around it, and the complete assembly is soldered 
to provide a solid electrical and mechanical joint which 
forms an excellent, moisture-resistant seal. 

Impregnating and coating materials are of similar 
chemical composition, but with different physical con- 
stants. The finishing process, applied after impregnation, 
issuch that each coat provides a key for, and is effectively 
bonded to, the next, thus producing a homogeneous 
covering which extends just past the soldered joint and 
forms a complete seal around the component. A flexible- 
lacquer final seal entirely envelops the capacitor and 
assists in completely excluding all moisture from the 
unit. The average d.c. break-down voltage at normal 
temperatures is Over five times the rated d.c. working 
voltage, thus ensuring an adequate safety factor, even at 
elevated temperatures. 


CRYSTAL CALIBRATOR 

Developed to cater for the need for higher frequency 
accuracy of test-signal sources, the ‘‘ Advance ’’ type 74 
crystal calibrator announced by Advance Components 
Limited, of Hainault, Essex, provides facilities for setting 
accurately a signal, with both visual and aural indication, 
to multiples of 5 Mcs and 1 Mcs over the frequency range 
of 1 to 250 Mcs. It may also be used at higher frequencies 
with reduced sensitivity. 





The instrument comprises a 5-Mcs crystal oscillator 
beating with the unknown signal in the grid circuit of a 
pentode valve, which functions as a detector and as an 
optional 1-Mcs oscillator. The resulting beat frequency 
between the unknown signal and the nearest 5-Mcs 
(or l-Mcs) multiple is fed via a low-pass filter and gain 
control to an audio amplifier. The amplified beat note is 
then fed to a speaker (or earphones) and to a rectifier 
circuit. The resulting d.c. output is smoothed and applied 
to a magic-eye tuning indicator of the twin-sensitivity 
type, permitting the use of a wider range of acceptable 
input voltages without recourse to adjustment of the gain 
control. At zero beat the audio-amplifier response falls 
to zero, so that the eye opens when exact resonance is 
established. This feature permits higher precision than 
that normally obtainable with aural indicators. 

The instrument may also be used for receiver cali- 
bration, but, as this application is not a primary design 
Objective, it will depend greatly on receiver characteristics, 
€g., input impedance, sensitivity, signal-to-noise ratio. 


HIGH-VACUUM PUMP-AND-PORT ASSEMBLY 
A new high-vacuum pump-and-port assembly is 
announced by the Rochester Division of Consolidated 
Electrodynamics Corporation. This stainless-steel unit, 
designated Type 3116-03, should find wide use in the 
evacuation of cathode-ray tubes, and should prove 
Particul: rly useful for stationary and in-line evacuation 
systems .or both black-and-white and colour-television 
tubes, I* has a pumping speed of 5 litres/sec. at the port 
Opening, with an ultimate pressure of 2x 10—* mm Hg. 
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The port accommodates either 3- or 4-in. tubulations, 
and is water-cooled to protect the sealing gasket during 
oven bake-out. Since the port is connected at a right 
angle to the pump, broken glass cannot enter the pump- 
jet area. A trap is provided at the base of the port for 
easy cleaning. An important feature of the pump-and- 
port assembly is the rapid two-minute cool-down of the 
pump fluid, effected by internal boiler quench coils. The 
small boiler requires a minimum of pump fluid and is 
heated by a cartridge-type heater for maximum heat 
transfer. 


TRANSISTORIZED GEIGER COUNTER 

Stated to be the first low-cost professional Geiger 
counter to operate on a battery pack of two flashlight 
cells, the ‘‘ Transisto-Gun ’’, announced by the Radiac 
Company, of New York, features transistorization of the 
complete circuit, including the power supply, with the 
consequent elimination of large and costly ** B’’ batteries 
and valves. 





The ** Transisto-Gun ”’ contains a built-in loudspeaker 
driven by a transistor audio-amplifier circuit, thus doing 
away with the need to wear earphones. An external 
volume control permits adjustment of the click volume 
to any desired level, while a panel meter with three ranges 
is provided for additional indication of radioactivity, and 
for comparative radiometric assay. An important 
characteristic is the extremely low current drain, which 
means that the two inexpensive flashlight cells, which are 
the entire battery complement of the instrument, will 
last for hundreds of hours of use. 
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What’s the score? 





















An unusual looking baton? Certainly; and a most sensitive one. 
It is, in fact, the needle of an Austinlite marginal relay, a piece 
of equipment much in demand wherever very small variations 










of voltage or current are used for control purposes. We 






designed it in the first place for control equipment of our own, 









because nothing quite sensitive, and at the same time robust, 






enough was available. Now it is standard equipment. That 






is how most Austinlite equipment originates: we design 






something for an unusual job and build it. Other people hear dest 






about it . . . we get enquiries . . . and so it becomes stan- 
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NEWS OF THE MONTH 














PERSONAL 


Mr. J. Bell, who for some time has been Assistant 
Branch Manager of Simms Motor Units Ltd., at Glas- 
gow, took up his appointment as Branch Manager at 
Cardiff with effect from 1st November. 


Mr. A. Bowlt has been appointed Chief Buyer of 
Guest Keen Iron & Steel Company Limited, in succession 
to the late Mr. A. S. Davies, M.B.E. 


Mr. James B. Longmuir, who has represented Hegator 
Pumps & Compressors Ltd., 43 Berkeley Square, Lon- 
don, W.1, in Scotland for the past six years, has been 
appointed to the newly created post of Scottish Regional 
Manager. 


Chaseside Engineering Company Ltd. announce the 
appointment of Mr. R. B. Long as their Export Sales 
Manager. He has previously served as a District Manager 
in Venezuela of Ford International, Detroit, U.S.A., 
Overseas Representative for Latin America of Ford 
Motor Company, Dagenham, and in an Executive 
appointment with the Standard Motor Company in 
Europe. 


Mr. J. H. Hutchinson, A.M.I. Mech.E., has been 
appointed Assistant Engineering Sales Manager by The 
Hymatic Engineering Co. Ltd. of Redditch, Worcs. 


The A.E.I. Lamp and Lighting Company Limited 
announces that as Mr. V. C. H. Creer, M.A., has ceased 
to be Joint Managing Director, Mr. S. R. Eade, M.I.E.E., 
has been appointed sole Managing Director and Mr. J. 
Clement, B.Sc., Sales Director. 


Welding Supervision Ltd. announce that the present 
manager of the company, Mr. C. C. Bates, has been ap- 
pointed to the Board of Directors. In addition to his 
administrative duties with Welding Supervision Ltd., 
Mr. Bates will now be concerned with the welding activi- 
ties of the parent company, Costain-John Brown Ltd. 


Mr. W. Latta, Sales Director of Rhodes, Brydon & 
Youatt Ltd., of Stockport, has flown to South Africa for 
two months to promote increased sales of the Company’s 
wide range of centrifugal pumps, and to appoint agents. 
He will be visiting Johannesburg, Durban, East London, 
Port Elizabeth, Cape Town, Bulawayo and Salisbury, 
returning by sea on 11th January, 1957. 


Following the recent announcement of the appoint- 
ment of Mr. Edward Turner as Managing Director of the 
Automotive Division of the Birmingham Small Arms 
Group, a further appointment has now been made—that 
of Mr. Arthur Griffiths, O.B.E., M.I.P.E., as Director 
and General Manager of The Daimler Company Limited. 
Mr. Griffiths will operate from the Daimler factory, Rad- 
ford Works, Coventry, where cars, buses, diesel engines 
and other products are manufactured. 


Metropolitan-Vickers Electrical Export Co. Ltd. 
announces that on 12th August, 1956, Mr. H. F. Bibby, 
B.Sc.Tech., A.M.I.E.E., A.M.I.Mech.E., formerly 
Manager, American Division, was appointed Assistant 
General Manager. He was succeeded as Manager, 
American Division, by Mr. C. H. de Nordwall, M.I.E.E. 
Mr. de Nordwall retains his seat on the Board of Metro- 
vick do Rrasil (Electricidade) Ltda. 


_Mr. Clifford E. Adams, who has been Accounting 
Division *Aanager of Caterpillar Tractor Co. Ltd. for the 
Past four and a half years, has been appointed Chief 
Accountsnt of the Desford factory. 


DECEMBER, 1956 Volume 17, No. 12 


Mr. A. E. Potter of Expandite Limited, the well- 
known manufacturers of Jointing Materials and Sealing 
Compounds, left on Tuesday, 20th November, 1956, for 
Australia. The main purpose of his visit is to establish 
an Australian subsidiary and make arrangements for 
local manufacture. This step has become necessary due 
to the increasing demand for the Company’s products 


and the curtailment of imports into Australia. During 
the visit overseas, Mr. Potter will also deal with the 
Company’s interests in New Zealand and United States 
of America. 


Sentinel (Shrewsbury) Limited announce that Mr. J. 
D. Pearson, J.P., B.Sc.(Eng.), Wh.Sc. and Mr. W. T. 
Gill, C.A., have joined the Board of the Company. Mr. 
Pearson is Deputy Chairman and Chief Executive and 
Mr. W. T. Gill is Financial Director of Rolls-Royce 
Limited. 


The Power-Gas Corporation Ltd., Stockton-on-Tees, 
has just announced the appointment of two Divisional 
Directors who will be responsible for the development of 
the company’s trade within special fields. Mr. P. M. K. 
Embling, B.Sc.(Eng.) was appointed manager of the 
Chemical Plant Division of The Power-Gas Corporation 
Ltd. in 1955 and he now becomes Divisional Director 
responsible for that division. Mr. D. R. Brown was 
appointed manager of the Blast Furnace Division of Ash- 
more, Benson, Pease & Co. in 1955 and as divisional 
director he is now responsible for the promotion and 
development of blast furnace and ancillary plant mar- 
keted by the company. 
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TORRINGTON NEEDLE ROLLERS 
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High radial capacity in minimum Close tolerances on Needle Rollers Fine finish contributes to efficial 
space is provided by full complement are assured by stringent quality con- anti-friction performance. Neel 
of small-diameter rollers. Load zone trols. Standard OD tolerance is .0002”. Rollers are usually polished to 
contains maximum number of con- Tolerance on length dimension de- rms finish. 
tact lines. pends on end formation. 
Good operating results with Neel 
Rollers require careful design ofm 
ing parts furnished by the user. 


Our Bearings Division with broad expe 
ence in applications of Needle Rollers® 
be glad to give you technical advice! 
your needs. 


THE TORRINGTON COMPANY 1 
High carbon chrome steel is care- Mounted without races between Bearings Division: 
fully hardened, ground and lapped to hardened shaft and hardened housing Torrington Avenue, Coventry 
make each Needle Roller a precision (RC-60 recommended), Needle Rollers London Office: 7-10 Eldon Street, 
part for long-life performance. allow largest possible shaft diameters. Glasgow Office: 14 Moir Street, Cl 
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BUSINESS NOTES 
A new Branch Office has been opened in Birmingham 
by Square D Limited, to provide efficient ** on-the-spot ”” 
technical representation for Square D Electric Control 


" Gear in the Midlands industrial region. In charge of the 


‘new Office is Mr. A. S. Paice, Area Manager for the 


| Midlands. Also operating from the Birmingham Office 
- will be Mr. K. W. Liller, who has been appointed a Field 
' Engineer for the area. The new offices are at 72a Queen’s 
' College Chambers, 
| telephone number MIDland 4212. 


Paradise Street, Birmingham ; 


The opening of northern area offices in Manchester 


| by Square D Limited means that field engineering cover- 
' age for the whole of England and Wales for the sale of 
 $quare D electrical control gear has been achieved within 
| twelve months of the company’s formation. 


The new 
offices are at 4 Minshull Street, Manchester | : telephone 
Mr. W. A. King-Smith, who 
joined Square D at its inception, has been appointed 
Northern Area Manager, and he will be assisted by Mr. 
C. Robinson who is the new Field Engineer. 


Gibbons Brothers Limited, a subsidiary of Gibbons 
(Dudley) Limited, announces that it has acquired an 


' interest in Metallurgical Oxygen Processes Limited, of 


Granite House, Cannon Street, London, which has 
developed processes for the heating of metals without 


' scale or oxidation. The present directors, Dr. A. G. E. 
| Robiette and Mr. J. Miles, remain on the Board. The 
_ patented processes controlled by Metallurgical Oxygen 


Processes involve the use of oxygen and are designed to 


| effect considerable economies in the iron and steel indus- 
' try, especially in the rolling, forging and extrusion of 
' steel. Licences have already been granted in the U.S., 
- Canada, France, Belgium, Austria and other countries. 


British Tyre & Rubber Co. Ltd. announces that it is 
planning to expand its operations at Leyland, Lancashire, 
and has purchased a neighbouring site of 32 acres at 
Farington. The Company has received Board of Trade 
approval to erect manufacturing buildings in the area and 
permission to develop the Farington site has been 


| granted by the Preston R.D.C. and the Lancashire 


County Council. Expanded manufacturing facilities for a 
number of the Company’s specialized Industrial Rubber 
products will be installed on this new site and these plants 
are expected to be operating early in 1958. It is the 
intention to make the site the local headquarters of the 
Company’s manufacturing operations in Lancashire. 
The cost of the first stage of this new factory development 
will be approximately £2,000,000. Pending the erection 
and equipment of the new factory, the Company is faced 
with the urgent necessity to provide additional manu- 
facturing space for its Industrial Rubber products. 
Having regard to the declining economic importance of 
tyres in relation to the business of the BTR Group as a 
whole, the Board has decided that the interests of the 
Company will best be served by ceasing the manufacture 
of Car, Giant and Cycle Tyres, and arrangements have 
been made accordingly. 


To encourage and develop still further the advance- 
ment of the Company, Monks & Crane Limited an- 
nounced on 2nd November, 1956, certain changes on the 
Board of Directors : Mr. B. C. Kirk, J.P., F.C.A., and 
Mr. E. C. Martin relinquished the'r positions as Chair- 
man 1d Joint Managing Director respectively of the 
Company as from that date. The new appointments are 
now that Mr. D. W. Thomas is appointed as Chairman 
and Mr. V, G. Eyre is appointed as Managing Director. 
The p ‘sent Board now comprises Mr. D. W. Thomas, 
Chairman, Mr. V. G. Eyre, Managing Director, Mr. A. 
H. Be on, Director. It was unanimously agreed that this 
reorg: :isation of the Company is in the best interests of 
all co cerned and will facilitate further progress. 
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Bennis Combustion Limited, Little Hulton, Walkden, 
Manchester, announce that as from the Ist November, 
1956, their sole Representatives for Scotland will be 
Engineering Agencies, Atholl Works, 190 Rumblingwell, 
Dunfermline (Telephone: Dunfermline 1677 (2 iines)— 
after office hours Dunfermline 249 and 1339). Mr. J. P. 
Gibb and Mr. J. Beveridge will be actively and solely 
engaged in this representation which is for the whole 
range of Bennis products, including complete Steam 
Generating Plant, Mechanical Stokers, Water Tube 
Boilers, Oil Burning Equipment, Mechanical Handling 
Plant, etc. A full range of Bennis spares will be carried in 
the newly formed Spares Stores at Atholl Works. 


Remington Rand Limited announce the formation of 
an Electronics Division. This has been done, the Com- 
pany states, because of the immense potential in the field 
of electronic office equipment and in consideration of the 
current interest in the use of this equipment in the United 
Kingdom. Heading the new division is Mr. C. W. Elliott 
as its National Sales Manager. 


Matthews & Yates Ltd., Manufacturers of Cyclone 
Fans and Fan Equipment announce that they have trans- 
ferred their Birmingham Office to larger premises at 
County Chambers, Corporation Street, Birmingham 2. 
Telephone No. Central 1089 (2 lines). 


A new office block has recently been completed and 
occupied by the Wickman Wimet Division at their main 
works in Torrington Avenue, Coventry. Of reinforced 
concrete construction, the new building provides about 
10,000 square feet of administrative office space on two 
floors, and accommodates staff displaced from the main 
building through expansion in manufacturing capacity, 
and additional personnel to facilitate the handling of an 
increasing volume of daily orders. 


The members of the Hacksaw Trade Section and the 
High Speed Steel Hacksaw Trade Section, of The Eritish 
Hacksaw Makers’ Association agreed at their recent 
Annual General Meetings that, in the national interest 
and in furtherance of export trade, the prices for their 
products would not be increased before the 31st March, 
1957, subject to no unexpected and exceptional circum- 
stances arising beyond members’ control and due to the 
international situation. 


To ensure adequate service to customers and deal 
with the commitments of a rapidly expanding market for 
Mirrlees and National marine engines, The Brush Group 
Ltd. will conduct its heavy marine engine business as 
from Ist November under the auspices of two separate 
companies to be known as Associated British Oil Engines 
Marine (Mirrlees) Ltd. and Associated British Oil Engines 
Marine (National) Ltd., respectively. This arrangement 
has involved regrouping the sales force into individual 
units dealing separately with Mirrlees and National sales, 
which will permit closer personal contact between cus- 
tomer and Group marine representation, and in addition 
will offer the advantages of more specialized selling as 
related to owners’ specific technical problems. 


A new company, responsible for the sale in British 
Columbia, the Yukon, Alberta and Saskatchewan, of all 
Brush Group products manufactured in the U.K., has 
been incorporated in Vancouver under the title Brush 
Group Sales (Western Canada) Ltd. It has been formed 
to enable the executives of Vivian Diesels and Munitions 
Ltd., the Group’s manufacturing subsidiary in Vancouver 
to concentrate on the engineering business of that com- 
pany. The directors of Brush Group Sales (Western 
Canada) Ltd. are Mr. D. Dewar (chairman) and Mr. G. E. 
Hirst (managing). The responsibilities of Brush Aboe 
(Canada) Ltd., the Group’s sales company in Toronto 
covering Eastern Canada, are unchanged. 
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A new Craft Training School for apprentices em- 
ed by British Oxygen Engineering Limited was 
opened at Angel Road, Edmonton, on Thursday, 15th 
November, by Mr. Robert Carr, M.P., the Parliamentary 
Secretary to the Ministry of Labour. The building com- 
rises a machine shop, fitting sections and a lecture room, 
and the shops are laid out to enable the wide range of 
work in Plant, Industrial, Medical and Aircraft fields to 
be covered. 


Mullard Limited will shortly be moving into their new 
headquarters at Torrington Place, W.C.1. For some 
years now several departments of the organization have 
been temporarily accommodated in a number of separate 
premises and the move will eventually bring all depart- 
ments under one roof. Customers of the company will 
benefit from the centralization of the various departments 
which serve them, and those who visit the new premises 
will find complete technical and information services 
available. In addition there will be extensive showrooms, 
a demonstration centre and cinema. The move will take 
place in the near future and eventually all head office 
staff will be accommodated in this new building. 


It is announced that Nevelin Electric Co. Ltd., and 
Lancashire Dynamo Switchgear Ltd. will now be known 
as Lancashire Dynamo Nevelin Ltd. 


From the 3rd of December, 1956, the British Steel 
Castings Research Association will move from their 
Bromsgrove Lodge address to its new Laboratories at 
East Bank Road, Sheffield, 2. Tel.: Sheffield 28647. 


More than 10,000 industrialists are expected to visit 
the “‘ Gas At Work In Industry ’’ exhibition—the first of 
its kind to be held in London—at the Royal Horticultural 
Hall, from January 22 to February 2, 1957. Over 70 
manufacturers have combined in this unique exhibition to 
show the manifold ways in which gas plays its part in 
the world of industry. Exhibits on show will range from 
gas-fired water and space heaters, to highly complex 
pieces of equipment for shell moulding, tool cutting and 
flame hardening—many of them electronically con- 
trolled. It will be a ‘live’? show, with more than half 
the appliances displaying, through demonstrations, the 
work they normally do in the factory and workshop. 


Since opening their Branch Offices in South Africa 
and Australia, the sale of the products of Mono Pumps 
Limited has grown sufficiently to warrant an extension of 
their activities in those countries. In South Africa deve- 
lopments have justified the formation of an overseas 
subsidiary and a company to be known as Mono Pumps 
(Africa) (Pty) Limited has now been formed to foster 
interest throughout the continent of Africa. The Direc- 
tors of this new company are: Chairman, H. B. Hichens, 
M.B.E., B.A.Hons.(Cantab.), M.I.Mech.E. ; Managing 
Director, A. Taylor ; Directors, A. W. Gregory, J.P., 
R. R. Kennan, A.M.I.Mech.E., (Alternate A. R. McCall). 
This Company has purchased a modern factory and new 
offices in the Johannesburg district and will follow an 
independent line of developments suited to the circum- 
Stances and peculiarities of the area covered by the Com- 
pany. The Australian Branch has also established a 
Works in a suburb of Melbourne for the assembly and 
Manuiacture of certain parts of the Mono Pump so that 
the requirements of the Australian market are more 
adeqi-ately served. 


British Insulated Callender’s Cables Ltd. announce 
that »s from December 10th their Tunbridge Wells office 
will! : transferred to Water Lane, Maidstone. Telephone 
Dum'n:: Maidstone 51113-4. The greater storage 
acco :modation available at the new address will enable 
a Wi cr range of products to be carried for immediate 
deli. -y from stock. 
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The extensive range of ‘‘ FICEP *’ Shearing machines 
and Friction Screw Presses of Italian manufacture is now 
being introduced by Thos. W. Ward Limited, Albion 
Works, Sheffield, who have recently been appointed sole 
distributors in the United Kingdom. This includes Billet 
Shears, Hot and Cold Bar Shears, Universal Punching 
and Shearing machines, Alligator Shears and Friction 
Screw Presses up to 360 tons capacity. 


An impressive demonstration of the new Atlas Copco 
Ltd. Cobra motor drill was given on Monday, 12th 
November. Weighing only 53 lb., two of these machines 
were flown to South Bank by helicopter with their oper- 
ators who demonstrated the high degree of efficiency 
and portability essential for drilling in remote and 
difficult areas. The maximum drilling depth is 13 ft. and 
the drill can be operated in any directional position. The 
easy removal of three small parts converts the Cobra 
drill to a breaker. 


Ransome and Marles Bearing Co. Ltd., of Newark, 


who have been manufacturing bearings for nearly half a 


century, claim to have built up a designation system 
which they believe makes a considerable effort to describe 
the bearings involved. Inevitably the system has its com- 
plications for the more obscure types, but the user who 
is unfamiliar with bearings should find it a helpful guide. 
Each designation consists of some letters and a number. 
Whether it is an inch or metric size, the number is always 
the actual bore diameter of the bearing. Where confusion 
might occur between the sizes, inch bearings carry the 
suffix ‘‘ E’’ for *“* English’’. The designation letters are 
the initial letters of the words used to describe the parti- 
cular bearing concerned. Under this system the basic 
designation is still used for bearings with special features 
but this is preceded by a number (1/, 2/, 3/, etc.) which 
denotes a variant. 























ELIMINATE VIBRATION 


*‘CLAYFLEX’ 


(Pat.) FLEXIBLE 
BEARINGS... 


... provide for the silent 
transmission of power. They 
cushion drive and obviate 





‘NYLASTIC’ 


the necessity for lubrication, 
adjustment or a. ADJ USTABLE 
Produced in a variety o 
sizes and styles to suit SUPPORT CLIPS 
popular requirements. 

Made in_ various _ sizes. 


Tough, flexible and light in 
weight. Each clip fully ad- 
justable throughout its 
range .. . self locking. . . 
radiused inner surface pre- 
vents cable chafing. 





Available in Plain, Earthing, 
Sponge Rubber inner surface, 
Rubber Sheathed and Saddle 





For full details write to 
Dept. E.D. types. 


HOWARD CLAYTON-WRIGHT L‘° 
MME WELLESBOURNE - WARWICKSHIRE - ENGLAND Sm 


Telephone: Wellesbourne 316/7/8 
Telegrams: Clatonrite, Wellesbourne. 
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TO PROTECT EQUIPMENT... 


AND KEEP OUTPUT CONSISTENT 


THE RANGE OF REGAVOLT watt mountep 
AUTOMATIC VOLTAGE REGULATORS .- peers 


Consistent supply voltage is essential to industry for manufacturing processes and to extend 
the life of important electrical plant. 

B.P.T. automatic voltage regulators eliminate all variations in supply voltage, regardless of 
variations in frequency, load and load power factor. 

The following is a list of the standard wall mounted, air cooled regul s which comp e 
for variations of supply of +15%. They are available with early delivery. 


























SINGLE PHASE, 200/250 volts, 50/60 cycles. 
MODEL ye i. of cm =" 
A-ICW 12.5 183 104 283 210 
A-2C W 25 183 103 333 260 
A-4NX W* 45 18) 104 403 310 
70 18} 104 433 390 
THREE PHASE, 380/440 volts, 50/60 cycles. 
A-13GW ; 7.5 224 10% 26% 200 
A-13H W* 10 224 104 268 200 
A-23GW 12.5 224 103 250 






























































A-5NX W* 
























































* These models have a compensation range of + 10%. 

























Other standard Regavolt models are air cooled, cubicle type in ratings up to Al 
100 amps and oil immersed types up to 240 amps. Automatic Regulators r 
Full details will be gladly supplied on request to : are available at prices 1 


BRITISH POWER: TRANSFORMER CO.LTD. | 


QUEENSWAY, ENFIELD, MIDDLESEX TELEPHONE: HOWARD 24/11 TELEGRAMS: VITROHM, “tata 

















BP 408) -8xH 


\ ° 

are Some MASON B24 c::siLT1 

should, bo levels too / MOULDS’ BRB 

~ > A Lewis spring is always : 
fighting fit, on top of its form, 
ready to meet resistance 

by night or day. For lots of 

technical data you should 

send 2/6 for our 40- page 
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design department. 
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CONTRACTS 


A dollar order for Canadian agricultural machinery 
components has been won by a British firm against keen 
American and Canadian competition. Geo. Salter & Co. 
Ltd., of West Bromwich, announce that the Massey- 
Harris-Ferguson Company of Toronto, has ordered a 
large quantity of roller bearings worth 30,000 dollars. 
Delivery is to be completed by January 1957 on these 
initial orders for their 1957 production programme. 
Salter bearings have been used extensively for some 
years by the British M-H-F organization, but this initial 
order from Canada is regarded as a considerable achieve- 
ment. Competition from the United States and Canada 
was extremely keen, and Salters have only been able to 
meet this on quality and price by employing the most 
up-to-date machine tools and production techniques. 


An interesting contract valued at 150,000 Canadian 
dollars has been obtained by Tangyes of Canada Limited, 
the Canadian Subsidiary Company of the British firm 
of Tangyes Limited, Smethwick, for Hydraulic Equip- 
ment to be manufactured in England. The equipment 
will be used to lift 14,000 tons of the Jacques Cartier 
Bridge spanning the St. Lawrence River to give an addi- 
tional 60 ft clearance for shipping passing below the 
bridge. Traffic over the bridge is not to be interrupted. 


An important contract, the British share of which is in 
excess of £1,600,000, has recently been placed by the 
Portuguese Administration, Administragao Geral Dos 
Correios Telégrafos E Telefones, (CTT) with Standard 
Telephones and Cables Limited for the provision of a 
comprehensive telecommunications network between 
Lisbon and Oporto and other localities in the presidency. 
This far-reaching project, jointly planned by engineers of 
the CTT and the ** Standard ”’ organization, embraces the 
supply and installation of equipment to provide tele- 
phone, telegraph and broadcast circuits and the provision 
of the necessary cable system. Manufacture of the equip- 
ment will be shared between Standard Telephones and 
Cables Limited and their associates Standard Electrica 
Lisbon, and will proceed concurrently in Great Britain 
and Portugal. 


Rhodesia Railways has ordered a further twelve 2000 
hp diesel electric locomotives from The English Electric 
Company Limited. This repeat order follows shortly after 
the completion by the company of the original contract 
for twenty-three locomotives of the same design and 
power. They are the most powerful diesel electric loco- 
motives ever built for a narrow gauge railway. 


Bairds & Scottish Stee] Limited has placed an order 
with The General Electric Co. Ltd. for a high-pressure 
turbo-blower to be installed at Gartsherrie Iron Works, 
Coatbridge, Lanarkshire. The machine is a turbine- 
driven centrifugal blower capable of delivering a maxi- 
mum volume of 60,000 cu ft of free air a minute at 
N.T.P. against a pressure of 16 psig. This plant, which 
will be manufactured at the Fraser & Chalmers Engineer- 
ing Works of the G.E.C. is a duplicate of one already 
installed at the Gartsherrie Iron Works and commis- 
sioned in December 1955. 


sabcock & Wilcox Limited have received an order for 
the construction of the reactor vessel for Canada’s first 
nuclear power plant. This is for the N.P.D. (Nuclear 
Pov er Demonstration) project, which will also be the 
first nuclear power plant in the Commonwealth outside 
Grext Britain. The Canadian General Electric Company 
he main contractors. The vessel is approximately 
in diameter and 35 ft high. It is designed for a 
ure of 1209 Ib/sq in., and is 5 in. thick, increasing 
‘aces to 64 in. It weighs 210 tons, of which 

ns is in the head. 
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Classified Advertisements 


The rate for all classified adverti: s is 6d. per word ; in bold 
print 9d. per word ; minimum order 6s. Box-number advertisements 
ls. extra. Instructions, together with remittance, must be received not 
later than the 3rd of each month for advertisements to appear in the same 
month’s issue. 





SITUATIONS VACANT 


INDIA 
Heavy Engineering Company has vacancies for 
ENGINEERS 

with experience of large scale site erection required to be responsible 
for the installation of an integrated steelworks to be built in West 
Bengal in the period 1957-1961. Immediate employment in England 
offered to suitable applicants pending movement to India when work 
has progressed sufficiently. 

Apply:—Personnel Department, Davy and United Engineering 
Company Limited, Darnall Works, Prince of Wales Road, Darnall, 
Sheffield 9. 


HELP WANTED—MALE 
TOWN OF WALLACEBURG, ONTARIO—CANADA 

Registered Professional Engineer required as Town Engineer. 
Applications to be made by letter to the undersigned. State salary 
and date available. 

Canada’s inland deep water port. 

Wallaceburg’s Population—7887. 

Area—1100 acres including river. 

G. F. GLassrorpD, Clerk-Treasurer. 


BEARINGS 
BALL & ROLLER BEARINGS—AII types and Sizes. Largest 


Stocks, Lowest Prices. Same day dispatch. 895-921 Fulham Rd., 
London, S.W.6. Renown 6174 (Ext. 24). 


WANTED 





When you have NICKEL, CHROME, HIGH SPEED or 
any other similar type of Scrap Metal for disposal, please 
write to PETER WOOD who will also give valuations on 
analysis of pre-melts. 


L. (Peter) WOOD, Edgehill Road, Sheffield 7. 











OSMOND 
CUTTING OFF MACHINES 


& S. OSMOND, LTD. 
i DOWRY SQ., BRISTOL 


Telephone: 
Bristol 27604 











BELPER TOOLS 


CHAPEL ST., LEVENSHULME, MANCHESTER, 19 


PRECISION ENGINEERS 
For Milling, Turning, Grinding, etc. 














Gybifiual RING 
Write NU-WAY HEATING PLANTS LTD(80x447) DROITWICH 
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Stationery and printing 
can also be supplied by your 


nearest Smith's branch. 





the keys 


to industry 


Books on the latest techniques, machinery methods 
and materials can be supplied through your 

local branch of Smith's. If the books you want 
are not in stock, they can be quickly 

obtained for you. 

College and works librarians and students are 
particularly welcome to ask for 

lists Of books on any aspect of the industry. 


W. H. SMITH & SON 


for technical books 


HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2 



































THE ONLY Hermetic Coupling 


Ensuring positive hermetic sealing, this bulkhead 
coupling is manufactured with }”’ to 1 4’’ diameter shafts. 
There is no alternative to this form of drive for positive 
sealing, particularly on pressurised equipment. 


@ Pressure Vessels 
@ Electronic Equipment 
@ Underwater Gear 


Suitable for panel mounting. These sealed @ Chemical Appliances 
knobs, easily fixed to any components, ensure positive 


sealing of the equipment on which they are used. 


@ Regulating Valves 


HYDRO-PNEUMATICS LTD. 


HIGH STREET, EGHAM, SURREY. EGHAM 3103/4 


Special c¢ g 
SOLE U.K. DISTRIBUTORS: Brown Brothers (Aircraft) Ltd., Bedford Road, Northampton. 


I 
[2 


are d 


GOVERNMENT CONTRACTORS 


d for each application with dangerous or unique fluids 
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BOOKS RECEIVED 





LATEST INDUSTRIAL LITERATURE 





Jig and Fixture Design. By P. S. Houghton, A.M.I.Mech.E. 266 pp. 
172 illustrations. Publishers: Chapman & Hall Ltd., 37 Essex Street, 


London, W.C.2. Price: 36/-. 

There is undoubtedly a progressive increase in the demand for 
equipment which can be readily attached to the standard range of 
machine tools, thus increasing the potentialities of any given factory. 
This book covers the subject of jigs and fixtures comprehensively in its 
nineteen chapters, which range from Planning of Production of 
Materials, Design Notes and Standard Clamping Methods, Indexing 
Mechanisms, Drill Jigs, Drilling, Tapping, Boring, etc. to Air- 
Operated Equipment, Dimensional Standards, and Motion Study and 
Design. 

Catering well for the needs of students, this authoritative book 
should also prove useful in the engineering industry in promoting a 
better appreciation of problems and developments in the design 
of jigs, fixtures, and special equipment. 


Theory and Practice of Lubrication for Engineers. By Dudley D. 
Fuller. 446 pp., 234 illustrations. Publishers: John Wiley & S)as. 
Inc., New York, and Chapman & Hall Ltd., 37 Essex Street, London, 
W.C.2. Price: 84/-. 

This interesting book, the first to give balanced treatment to theory 
and practice in lubrication, and to offer a complete treatment in English 
of hydrodynamic theory, with emphasis on the point of view of 
engineers. not only presents a solid foundation in the theory of lubrica- 
tion but also applies to a wide range of lubrication problems. Many 
bearing designs are given, including those for machine tools, turbines, 
generators, large motors, rolling mills, ball mills, and centrifuges. 

For the benefit of those engaged in research, Professor Fuller has 
deliberately incorporated considerable material that should kindle the 
imagination and lead to further study. In addition, direct references are 
made to outstanding examples of recent research in lubrication, while 
the techniques used and the results achieved are included in discussions 


Legal Problems in Engineering. By Melvin Nord, Dr. Eng. Sc., 
LL.B. 402 pages. Publishers: John Wiley & Sons, Inc., New York, 
and Chapman & Hall Ltd., 37 Essex Street, London, W.C.2. Price: 
60 


2m Dr. Nord indicates in his preface, although engineers do not 
need to know enough law to be able to do without lawyers, they need 
to know enough to avoid legal prob'e ns before they have a chance to 
arise and to work effectively with lawyers after they have arisen. This 
book has been written with this object in view and admirably accom- 
plishes its purpose. Thus, it is broader in its scope and coverage than 
any other comparable work, dealing with almost every legal subject 
with any bearing on engineering and treating each topic thoroughly. 

A special feature is the treatment of case material. Instead of 
following the usual voluminous “ casebook ” approach, the author 
uses cases to illustrate discussions and to point out the legal problems 
which may be encountered in given circumstances, these being pre- 
sented in a condensed form which eliminates unnecessary side- 
issues. Furthermore, there is a minimum of that peculiarly irritating, 
frustrating, illogical, pointless, ambiguous prolixity known as “ legal 
jargon’, rendering the treatment all the more valuable to the non- 
lawyer seeking a concise, reliable survey of the field 


An Encyclopaedia of the Iron & Steel Industry. Compiled by 
A. K. Osborne, A.Met. 574 pp., 26 ilu trat ons. Publishers: The 
Technical Press Ltd., 1 Justice Walk, London, 8.W.3. Price: 90/-. 

With the enormous increase in score of the technical background 
of the iron and steel industry during the past forty years or so, and 
the corresponding increase in the amount of relevant technical litera- 
ture available, it is not surprising that the unique terminology of the 
industry itself has been increasing similarly. There can be no doubt, 
then, that this new encyclopaedia, compiled by A. K. Osborne, 
technical librarian and information officer of the Brown-Firth 
Research Laboratories, Sheffield, and representing a recently revised 
presentation of material collected over more than twenty-five years, 
fulfils a definite need for those interested in, but not necessarily 
specializing in, this field of metallurgical practice. 

This useful book, therefore, admirably succeeds in its purpose of 
providing a concise description of the materials, plant, tools, and 
processes used in the iron and steel industry, and in those industries 
closely related to it, from the preparation of the ore down to the 
finished product. In addition, the book, which is intended purely as a 
work of reference and not in any sense as a textbook, defines the 
technical terms employed in the industry and includes a useful series 
of appendices containing references, conversion tables, properties of 
Steels, signs and symbols, and a list of scientific, technical, and trade 
societics and other bodies related to the iron and steel industry. 


The ‘** Speedicut *» Manual of Screw Thread Tools. 321 pp., 110 
illustrations. Published by Firth Brown Tools Ltd., Speedicut 
Works, Carlisle Street East, Sheffield, 4. Price: 25/-. 

Prov iding an informative and practical guide to those whose 
technical knowledge of screw-thread too's is limited, this authoritative 
and comprehensive manual is at the same time a useful reference to 
those vith greater experience. With its detailed lists of tapping drill 
sizes, and notes on lubrication, speeds, and the causes of and remedies 
for tap ‘aults and failures in operation, it will undoubtedly be especially 
useful :n the workshop. 

W! ist the book ya with various methods of thread production, 
the min emphasis is on screwing taps. Up-to-date tap and screw- 
threa’ .omenclature and definitions are given, and many different 
types -f taps in general use are described. In addition, the factors 
invol: 4 in their design and maintenance are explained, together with 
infor: .tion of great value in assisting in the selection of the most 
Suita! kind for a wide range of materials. 
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1. Soldering Aluminium Cables. This 83-page handbook provides 
notes on the fundamentals of the problems of soldering aluminium 
and detailed instructions on the methods of making all normal joints. 
The instructions have been based on the procedures generally used in 
this country together with the methods derived from the rather greater 
experience available overseas. 

he book is —_— — illustrated and has been written as a practical 
guide for i x contains a number of useful tables 
including Supplies ‘of Essential Materials and Current Rating Tables 
for Aluminium Cables. 


2. Air Cylinders and Control Valves. Details are provided in two 
illustrated 8-page technical brochures of a new series of pneumatic 
products. The Air Cylinders are detailed in a number of sizes and a 
variety of stroke lengths for each type. They are available for piston 
operation parallel to the mounting surface, for pivoted motion of the 
cylinder and for piston operation through the mounting surface. 

hree types of Air Control Valves for use with the Cylinders are 
described. The hand operated 4-way Rotor Type Disc Valves permit 
any port to be used for the intake while a detent-located neutral 
position closes off the ports thus allowing inching action. The basic 
4-way Balanced Poppet Type Valves are shown for hand, foot, pilot 
or solenoid operation. Automatic timing with a simple screw-driver 
control is an optional facility provided with the 2- and 3-way Pilot 
Operated Valves giving a wide time-range with a fully or semi-auto- 
matic controlled action. 


3. Flexible Tubing and Hoses. Produced as a sectioned brochure this 
publication of 123 pages covers an extensive range of flexibles in 
various materials, and is designed for the inclusion of subsequent 
additional sections. The existing brochure details types made of 
rubber, plastic and metal in addition to composite types and special 
versions for specific requirements. If required these sections are 
individually available. Each section contains considerable technical 
data upon which the choice of a suitable type can be made, while the 
care and maintenance precautions are aptly illustrated. 


4. Belting—The Manufacture and Treatment. Written as a practical 
guide to the methods recommended to ensure maximum efficiency and 
life, this 24-page booklet covers leather, woven, Balata, rubber, and 
driving rope types. Brief notes are provided giving the basic method of 
manufacture and outlining their advantages and limitations. The 
necessity for belt dressing is discussed in general together with the 
recommended methods of treatment. A number of useful hints are 
provided on belt repair and maintenance while technical details are 
contained in 3 reference tables. 


5. Machine Tool Lubrication. The machine tools of to-day are both 
intricate and costly, and their correct lubrication, being of vital 
importance, is recognized as a matter for experts. An up-to-date 
and authoritative work, dealing comprehensively with the subject is 
now available. This copiously illustrated 96-page book commences 
with a brief history of the machine tool industry, followed by a detailed 
examination of the fundamentals of friction and lubrication. General 
design features of modern machine tools are discussed at length in 
another chapter, and typical tools—lathes, milling machines, planers 
and shapers, etc., are then reviewed under separate headings, their 
construction, operation and lubrication being fully covered. Finally, 
the book gives details of a scheme for efficient factory lubrication and 
advice on oil storage equipment, mechanical lubricators, and pro- 
duction oils. It is believed that this publication will be of interest to 
everyone connected with the machine tool industry. 


6. Ultrasonic Metal Cleaning. An illustrated leaflet describes a range 
of automatic and hand operated cleaning machines using ultrasonic 
agitation of the cleaning solvent at a frequency between 25 kc/s and 
1 Mc/s, the power for the sound head being derived from valve oscilla- 
tors providing an output ranging from 200 W to 6:5 kW. The ultra- 
sonic cleaning operation is carried out in conjunction with a vacuum 
developed to eliminate air pockets which may form. 


7. Machine Tools. A wide range of British and Continental machine 
tools are illustrated and described in brief essential technical details 
in this 20-page loose-leaf illustrated catalogue. Many types of cutting 
machines are included together with presses, engraving, polishing 
and brazing machines. Marking, optical dividing, induction hardening, 
pressure die casting, balancing and plastic moulding machines are 
also described. 
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There is danger here — danger to sight and limbs. But 
safety can so simply take the place of that danger. ‘‘Armourplate”’ 
glass shields give certain protection. And because the operator can 
see what is happening he works more confidently and efficiently. 
Accident rates drop, and production rises when ‘“‘Armourplate”’ glass 


shields are fitted. 


FOR SAFETY WITH VISION FIT 


“ARMOURPLATE’ GLASS 


PILKINGTON BROTHERS LIMITED 


Consult the Technical Sales and Service Department at St. Helens, Lancs. Telephone: St. Helens 4001 
or Selwyn House, Cleveland Row, St. James's, London, S.W.1. Telephone: Wr.itehall 5672-6 


‘‘ARMOURPLATE”’ is a registered trade mark of Pilkington Brothers Limited. Supplies are available through the usual trade channels 
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Cerrobend is an ideal loading medium 
for tube and section bending. It has a 
melting point (160 F) less than that of 
boiling water. It expands on solidifi- 


cation and thus enables the thinnest 

tubing to be bent to small radii as : 
though it were a solid bar. Full technical 

data will be sent on request. 


Low-Temperature Melting Non-Shrinking Alloys 
MIFING AND CHEMICAL PRODUCTS LIMITED 


8, STRAND (Ist Floor), LONDON, W.C.2. Telephone: Covent Garden 3393 (3 lines) 
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THIS HIGH PRODUCTION 
INTERNAL GRINDER CUTS COSTS—-AUTOMATICALLY! 





When you've seen an actual demonstration of 
SPANDAU Fully Automatic Internal Grinding 
Machines and taken a check on floor to floor 
times under normal production conditions you'll 


agree they must cut costs. But that’s not all. 





Being fully automatic, it’s often possible 
Illustrated here is the Facing Attachment with straight 
wheel for periphery grinding, which can be supplied as an 
optional extra. 


for one operator to control more than one 


machine—thereby cutting costs further still. 


SOLE DISTRIBUTORS 






Model S.J.D.1. Duplex Internal Automatic Grinder. =) 
STANLEY HOWARD L” 
73 DEVON STREET 


SALTLEY BIRMINGHAM 7 


Telephone : ASTon 1275 
SE EE EE 
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@ Available from stock 





@ Totally enclosed fan cooled 






@ End windings taped to give interphase 
insulation and rigidity 






@ Six leads brought out to terminal box 






@ Outputs up to 25 h.p. 






@ Double impregnation 






@ For normal duty in any part of the 
world 


@ Standard dimensions to B.S. 2083 (1954) 













a lifetime of service... 














motors 


Ask for Technical Description No. 431 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C,2 
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... Why not let Ford solve it for you? They've a pretty range of curves — performance, 
torque, fuel and B.H.P. covering Petrol and Vaporising Oil Engines from 12 to 58 B.H.P. 
(Diesel 23 to 52 B.H.P.). All supremely suitable for heavy duty industrial operation — all 
possessing the manifold advantages of World-wide Ford Service. In fact whenever there’s 


a question of curves... 


- wk Aw follows ot OOQOS 


All enquiries, please, to your nearest Dealer or to: — 





DEPT. G8, DOMESTIC INDUSTRIAL .UNIT SALES DEPARTMENT 
FORD MOTOR COMPANY LIMITED - DAGENHAM - ESSEX 





—— 
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MAAN 


A new large-scale Electronic 
Digital Computer, very versa- 
tile, and designed principally 
for large calculations of a 
scientific and technical nature. 


MERCURY has enormous 
capacity, is exceptionally fast 
and provides facilities for the 
most advanced techniques of 
programming. 





An outstanding feature of the 
Ferranti MERCURY Com- 
puter is the use of magnetic 
cores for the store in which all 
computations are carried out. 





Write for‘‘An Intro 
duction to the Mercury 
Computer’’ or fullest 
information 


FERRANTI LTD WEST GORTON MANCHESTER 12 
London Computer Centre: 2! Portiand Placc, W.! 


HI 





HM 
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TO GREATER SAFETY 
SPEEDIER IDENTIFICATION 
AND INCREASED EFFICIENCY 
SEE .. 00. 


HOLDENS 


ON FACTORY 
DECORATION 





Heiss 





Send for booklets: FACTORY DECORATION 
DECORATING MATERIALS 
INDUSTRIAL FINISHES 





ARTHUR HOLDEN & SONS LIMITED 
BORDESLEY GREEN ROAD °: BIRMINGHAM - 9 Telephone ViCtoria 2761 (5 lines) 
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so many things.... 





Industries in many countries rely on ‘ENGLISH ELECTRIC’ 
for their power. Here in the motor room of the 19-stand 
Merchant Mill at A/S Norsk Jernverk, Norway, 

7,850 h.p. of D.C. motors are supplied from mercury 
arc rectifiers and control equipment, all of which were 
designed and manufactured by ‘ENGLISH ELECTRIC’. 


For steam power, exact control of damper settings—so 
important to the efficiency of boiler installations 

—is made possible by ‘ENGLISH ELECTRIC’ industrial 
actuators. Any number of installations can be 
controlled from a central panel where visible indication 
is given of the setting of each damper. 


have made 


ENGLISH ELECTRIC 


famous 


Generating Plant— Steam, Hydraulic, Gas Turbine or Diesel. Transformers, Rectifiers, Switchgear and Fusegear. Industrial 
Glectrification. Electric and Diesel-electric Traction. Marine Propulsion and Auxiliaries. Aircraft. Aircraft Equipment. 
Guided Missiles. Industrial Electronic Equipment. Instruments. Domestic Electrical Appliances. Television Receivers. 


Taz ENGLISH ELECTRIC Company LimITED, QUEENS House, KinGsway, LoNpoN, W.C.2 


;EST Partners in Progress with NAPIER, MARCONI’S, VULCAN FOUNDRY and ROBERT STEPHENSON & HAWTHORNS 
P49 in The ENGLISH ELECTRIC Group 





















in the long run 
it pays to insteéll 
MORSE chains 





— research, long experience, the 


highest standards of manufacture and in- 
spection ensure that Morse Chains give the - 
trouble-free service with a minimum of main-_ + 
tenance which is essential to the efficient and - Picture by courtesy of Southern Region B.T.C. 
economic running of industrial plant. For + 
over 50 years engineers have been specifying 
Morse Chains with the knowledge that, + 
although designs may change, the built-in 
quality never varies. ° 
Our technical service is readily available to ° 
all who have problems relating to chain °* 
drives. 












In 1912 a Morse 70 h.p. Inverted Tooth Type 
2” pitch 7" wide Chain drive was installed 

at the Brighton Depot of the London, Brighton 
and South Coast Railway to drive a deep well 
pump. This drive has been in constant use since 
that time and is still giving the same efficient 
trouble-free service as it did in 1912. 





















NEW STOCK DEPOT 
To provide even better service we have @J 
opened a new depot at St. Simon Street, 
Salford 3. Telephone: Blackfriars 8524 and 1534 





A PRODUCT OF THE MORSE CHAIN DIVISION, 
c BORG-WARNER LTD. 


BORG-WARNER LIMITED, LETCHWORTH Tel: 2/70 
MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS AND MORSE CHAINS 
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SERCK PRODUCES FOR EVERY INDUSTRY 
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at each Area Gas Board you will find 
engineers with a surprising knowledge of it. 
Through a National Committee they 

pool their experience with their 

colleagues up and down the country. 

They have access to International 
information on gas for all purposes 

through a comprehensive 

Information Bureau in London. 

Behind them highly qualified research and 
development teams maintained by the 

Gas Industry constantly increase 

fundamental knowledge on the smokeless 
and efficient usage of gas. 

So it is that these Industrial Gas Engineers at 
the Area Gas Boards do not walk alone !— 
You can benefit from this exceptional 
technical service organisation of 


which they are a part. 


consult your area gas board 


RY MAKES THE BEST USE OF THE NATION’S COAL 









The Gas Council, | Grosvenor Place, London, S.W.! 
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WHATEVER YOUR BUSINESS — The Gas Industry appreciates the needs of individual 
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Automatic control 


Automatic control and adequate instrumentation of 
industrial processes are essentials for higher productivity. 

This is particularly important when large quantities 

of fuel are used and critical time and temperature limits 

are essential for success. 

Gas is the only commercial fluid fuel of declared calorific value 


and lends itself ideally to automatic control. 
The Industrial Gas Engineers at your Area Gas Board 


have considerable knowledge of this subject, which 
they will gladly pass on to you. 


consumers for prompt service and for advice which accords 


with the customer’s special circumstances and 
requirements. Each Area Gas Board offers efficient 

service to users of gas-fired equipment and can 

give expert advice based upon the pooled knowledge of all 


the Boards and of gas users in other countries. 


— CONSULT YOUR AREA GAS BOARD 


ISSUED BY THE GAS COUNCIL 
THE GAS INDUSTRY MAKES THE BEST USE OF THE NATION’S COAL 
All 
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trycdrautic 
DYNAMOM ETERS 


NS 


are made in a wide range of sizes from small Dynamometers 
to complete Engine Test House equipment. 


A lifetime’s experience has brought improvements and refine- 
ments which make our products the accepted standard of 
B.H.P. measurement. 


Illustration shows a group of Froude Dynamometers 


at the Tyburn Road Works of Birmingham City 
Transport. 


(The names ‘ Heenan’ and ‘ Froude’ are Registered Trade Marks of the Company.) 


HEENAN & FROUDE LIMITED 
WORCESTER : ENGLAND 
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Already, in almost every industry, 3 nS ae Tea Ys. |) a var 
PNEUTOMATION—Lang Pneumatic [am — ...{ "= — 1 4 
Control Gear — is greatly increasing oe mm gi — ons me! 
productivity. A look into any factory ? he Th. : , 
reveals instances in which an automatic ‘ he . ings 
means of operation could reduce costs, ~ : th 
boost output, increase accuracy and ™“ ie 4 self 
save human effort and time. Lang : aul say mt: 
Pneumatic Control Gear provides ; j dou 
materials movement between process . 
points, and takes care of sequence #e ; and 
operations on machine tools and process iie@ae —S, —) fl é 
plant, eliminating errors, maintaining \ Os a i Sp 
greater accuracy and effecting marked : ‘_— 
economies. boli oF , Be foot 
MADE UNDER LANG PNEUMATIC CONTROL | y ed the 
Jet . Mg eck Engines - Automobiles P . s sil yu 
- Money - Bicycles - Shoes - Boxes 
Motor Pe a Canned Foods - Metals - Railway 
Wagons - Textile Components 
Fountain Pens - Soap - Bricks - Plastics 
Chemicals - Confectionery 
Registered Trade Mark 
entirely non-corrodible 
——— WORKS BIRMINGHAM ROAD WOLVERHAMPTON Tel: 25221:2:3 
3552 
DE 
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It’s out! 
It's yours! 


if your job is to specify or replace with Hoffmann 


ball or roller bearings, you need this 76-page 
reference book. 

The bearing designations of the leading British, 

as well as certain American and Continental 
manutacturers, are given. The references 

are arranged in two sections — 

numerically and alphabetically. The 

types listed are ball journals, roller 

journals (including those with 

various lip and shoulder arrange- 

ments), angular contact bear- 

ings, duplex.bearings, single row 

self-aligning ball or roller journals, 

double row split ball bearing pedestals, 

and a number of the more popular 
“special’’ bearings. Sectional drawings at the 
foot of each double-page opening help to identify 


the type of bearing you need. 








“Eng. D.” 


PLEASE SEND ME > A COPY OF YOUR 
REFERENCE BOOK ENTITLED “BEARING 


BALL AND ROLLER SYMBOLS WITH HOFFMANN EQUIVALENTS" 


BEARINGS 


ADDRESS 
zs POST 
f TO THIS ADDRESS 


THE HOFFMANN MFG. CO. LTD. 
CHELMSFORD ESSEX 




















SOME OF THE TYPES INCLUDED 
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makes a good job better 





Over a thousand tons of copper may be used in a large ocean-guing 
vessel. Propellers, condenser tubes and distillation plant 

are almost invariably made of copper alloys to resist 

salt-water corrosion. Miles of copper tube and wire are 

used in the plumbing and electrical installations, while 

copper alloy tubes are often used for heating the oil in 

tankers. Large quantities of brass and gun-metal are used 

for portholes, doors, voice-pipes and countless other 

deck and cabin fittings. The hull is protected from marine 
organisms by anti-fouling paints containing copper. 


Not only in shipbuilding, but in most major industries, 
copper and its alloys play a vital part. The purpose 

of the Copper Development Association —a non-trading 
organisation — is to advise on the best uses of copper 
and its alloys. Its services are always available without 
charge or obligation. 


Gy 


+ KENDALS HALL - RADLETT - HERTS - RADLETT 5616 
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EVERY SEEGER CIRCLIP IS TESTED 
that’s why they’re ALL 360° safe! 


They are expanded (or 
compressed according to 
its design) to a greater 
degree than they would 
normally experience. 


They are checked 
for flatness. 


They are thoroughly 
re-checked on their 


return to normal. 


No random testing of Seeger Circlips ! Every 
single one is rigorously tested in three separate 
stages and no Seeger Circlip which fails any of 
the three tests ever reaches the customer. 

By scientific design and accurate manufacture 
all Seeger Circlips are always perfectly circular 
when in position. 


Write for our technical brochure on Seeger 
Circlips which explains how complicated methods 
of locating and retaining components in sleeves 
housings and on shafts can be dispensed with and 
the simple, sure, safe method of Seeger Circlips 
fixing be adopted. 

BEST FIT SEEGER - THE ORIGINAL CIRCLIP! 


AUTOMOTIVE ENGINEERING LIMITED 


(One of the Sheepbridge Engineering Group) 


THE GREEN, TWICKENHAM, MIDDX. PHONE: POPESGROVE 2206-9 "GRAMS: MOTIF TWICKENHAM 
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ALLOY STEELMAKERS ss FORGEMASTERS STEEL FOUNDERS : HEAVY ENGINEERS 


THOS. FIRTH & JOHN BROWN LIMITED SHEFFIELD ENGLAND 
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Maxgrip has a unique 
friction driving ply which 
revolutionises a well 

known belt, improves pulley 
grip and gives 


* This patented ply is made from special yarn, of cotton and rubber spun together 
under vacuum. Each cotton fibre is thus latex coated, ensuring a 50-50 rubber 
and cotton face throughout the life of the belt. 


z 

Belephone: 22656/9 HEAD OFFICE NEWCASTLE UPON TYNE, 1 

= BRANCHES BELFAST BIRMINGHAM CARDIFF GLASGOW HULL LEEOS LONDON 
MANCHESTER NEWCASTLE JOHANNESBURG SALISBURY (S. RHODESIA [eon Bem, mae) 
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INDUSTRIAL 
WIRE & FIBRE BRUSHES 


e 
SOLID WHEEL - SECTION WHEEL 


SPLAYED CUP : PENCIL 
TWISTED KNOT - TUBE TYPES 


POLISHERS ROTARY 
SCRATCH BRUSHES 


ROTARY 
FIBRE BRUSHES 











8B. O. MORRIS LIMITED, MORRISFLEX WORKS, BRITON ROAD, COVENTRY. Telephone: COVENTRY 508! 
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750 h.p. ‘ English-Electric’ diesel-electric loco- 
motive for the New Zealand Government Railways. 
An ACI cooling fan fitted to the Expanded Metal 
Co’s resistors provides heat dissipation in the dy- 
namic braking system. 


pue GF 
COOLING FANS ARE OUR INI 


Consult us with confidence on ALL air 
treatment problems—our products include 
high efficiency equipment for Dust and Fume 
control, Air Filtration, Humidifying and 
Air conditioning. Our nearest branch will be 


pleased to help you. 


Our range of fans is the most extensive in 
Britain, and our regular customers include 
many of the most important users in this 
country. When purchasing fans, you cannot 
ignore ACI. 


AIR CONTROL 


INSTALLATIONS LIMITED 


. RUISLIP * MIDDLESEX * RUISLIP 4066 a heh " 
ON: Wel ‘ - has , i otographs by courtesy of The 
ell -k 1306. BIRMINGHAM: Midland 1165. MANCHESTER: Central 0679. Enlich Electric Co.. Lid. and 
NEW ASTLE: Whitley Bay 23046. GLASGOW: Central 2923. The Expanded Metal Co., Ltd. 





VERTICAL MILLING 
MACHINE FVM 5 





OUR STANDARD 
PRODUCTION 


Turret lathes, with hydraulic preselector, 
to 34”. 


Semi-automatic turret lathes to 34”, 


Single-spindle and camless automatic 
turret lathes to 23.” 


Schedule turret lathes. 
Diamond superfinishing lathes to 4”. 
Vertical milling machines. 


Boring and milling machines with 
remote control—Jig borers. 


Automatic keyway milling machines. 


Internal grinders (standard, _ high- 
speed, automatic) to 6%". 


Slotters to 20” stroke. 


Straight bevel-gear generators, special 
transfermatic machines. 


GIUSEPPE MINGANTI & C. = BOLOGNA (ITALY) 


MACHINE TOOL BUILDERS 
Via Ferrarese N. 83-85 — PHONE 56.400-56.600-57.910 








EXPORT OFFICE : MILANO, piazzale P.ssa Clotilde 8 — phone 637190-637193 
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EDISWAN High Tension and Control Cables were extensively used for 
the new §-stand rolling mill at—Richard Thomas and Baldwin Ltd., 
Ebbw Vale Steel Works, Ebbw Vale, Monmouthshire. The Cable 
installation was designed by EDISWAN Engineers in conjunction with 
the consultants McLellan and Partners, 32 Victoria Street, Westminster, 
London, S.W.1. 


... between 
customers, consultants 
and manufacturers 


mes" EDISWAN 


THE E™SON SWAN ELECTRIC CO. LTD - 155 CHARING CROSS ROAD - LONDON - W.C.! 
C102 Member of the A.E./. Group of Companies 


DECE“BER, 1956 Volume 17, No. 12 





it’s a safe choice 
to specify 


Rubery Owen fastenings!?’= 





*% In all steels 
and light alioys 
and in all com- 
mercial finishes. 
Threads and 
dimensions to 
British, American 
and Unified 
Specifications. 











RUBERY OWEN & CO. LTD. 
P.O, BOX No. 10 DARLASTON, WEDNESBURY, STAFFS. Telephone James Bridge 3/3]. 


London Office and Export Dept.: Kent House, Market Place, Oxford Circus, London, W.1. 


Member of the Owen Organisation. 
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DISTINGTON ENGINEERING COMPANY LIMITED 
WORKINGTON CUMBERLAND ENGLAND 


120 tons is the maximum weight of iron casting that 
we can produce. We regret to have to turn down 


enquiries for one piece wide-span bridges (too heavy) j iL VAR 
and also enquiries for candelabra (too small and thin.) | 





We do not machine gasholders from the solid in case 
we should spoil them on the last cut. 
Making heavy iron castings, machined or otherwise, 


is our business, but it is only fair that we should 


advertis> our limitations. 
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KENDALL E& GENT 





FULLY 
AUTOMATIC 
& INFINITELY 
VARIABLE 


(1) Automatic Locks to Spindle Heads and Cross-Slide 
(2) A tic Tool R ti 

(3) Ammeter fitted to each Head 

(4) 20 h.p. Motor drive to each Spindle 

(5) 16 Spindle Speeds 

(6) Boring Feeds to Spindles 


(7) Infinitely Variable Feeds to Table 
and Milling Head together with Rapid 
Traverse for setting purposes. Hand 
Traverse also provided. 








11 ft. x 4 ft. x 4 ft. 


OPENSIDE 
MILLING MACHINE 


MACHINE 


a 
o) 
* \ 
) = 
ie 


yj 


KENDALL & GENT LTD 


GORTON MANCHESTER i8 = Padne East 1035 


K238A 
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Have you had your copy yet? 





The Baldwin Pneumatics Catalogue is now an accepted 
reference book not only for the finest pneumatic equipment 
but for information on nearly all practical aspects of this sub- 
ject. Because of their wide range of air cylinders, control valves, 
solenoid valves, pilot valves, and accessories, Baldwin are 
able to supply practically all you need to get the very utmost 
from your air power. For example, with the unit construction 
employed on their cylinders alone, Baldwin can offer no fewer 
than 336 standard types in seven different kinds of mounting. 
To obtain your copy of the Baldwin Pneumatics Catalogue, 
please ask for brochure R4-503. 


BALDWIN INDUSTRIAL PNEUMATICS 


ee 





Baldwin Instrument Company Ltd., Dartford, Kent. Dartford 2948 
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Splendid Isolation 


Attractively designed 
cover and cast iron case of 
the MEM Rotary Fused 


Isolator are finished in 


grey stove enamel. 


Fuse inspection 
absolutely safe. 
fuse sockets are i 


Handsome appearance and high efficiency go hand in hand 
here, in the MEM Rotary Fused Isolator. 
Designed for use with A.C. Motors on machine tools and : 
other similar applications, this switch is of a slow break A.C. ; + per pc al 
pattern rated at 15 amps., 500 volts. It will safely disconnect *& ‘ identified. An inl 
a stalled motor of 7} h.p. taking six to eight times full load p) pags 
current. off. 
The unit takes 15 amp., rewirable ‘“‘ Kantark Major ”’ 
fuses or alternatively you can choose standard H.R.C. fuse 
links to the dimensions of B.S.88 1952, Appendix J. 
Fuses can be inspected or renewed in perfect safety. The 
cover can only be removed when the switch is in the ‘ off’ 
position, and then the fuse contacts are completely isolated 
from the incoming supply. separated by ti 


Two patterns are available, for flush or surface mounting. porcelain wall 
. : Contacts are 
silver. Inspectet 
simple once 
plastic switch 0 
is removed. 


Send for illustrated leaflet No. 346 (AA) 


MIDLAND ELECTRIC MANUFACTURING COMPANY LIMITED - TYSELEY - BIRMINGHAM 
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Higher efficiency 
Longer working life 


--------------~~--__~____| | Lower production cos 





Wanted: a steadying influence 


In any part of a plant, uncontrolled vibration is bad. Bad for people’s nerves, 
bad for their work, bad for the building and its contents. 

When heavy machines threaten to make life one long shiver for all around them, prevention 

is clearly better than cure. So contact the Dunlop anti-vibration experts before you install 

your equipment. Dunlop can supply rubber carpet mountings to deal with any prescribed 
frequency—to insulate an entire machine or to isolate a whole laboratory floor. Over years of 

research, Dunlop have perfected a wide range of precision-engineered mountings and flexible couplings 
to meet any vibration or torsional need. Our specialised experience is at your service. 


DUNLOP 


@ ENGINEERING COMPONENTS 


DUNLOP STUDDED CARPET 
MOUNTING FOR 4” STATIC 
DEFLECTION AT FULL LOAD. 
Produced in a range of controlled- 
stiffness compounds. Circular 
studs are so spaced that any one 
is centrally disposed to four others, 
creating a flexible beam effect. 


DUNLOP RUBBER COMPANY LTD. Engineering Components Division, Fort Dunlop, Erdington, Birmingham. Tel: Erdington 2121 Ext. 812! 
6SPC/PC7 
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Always in the lead... 


under construction _—_at Davenset 
Electrical Works, Leicester. 


‘ae ’ = } Germanium heavy duty rectifier sets 


he 


One of a number of germanium rectifier sets 

recently manufactured in our Leicester works 

having an output of 7,500 amps 80 volts or 
600 kilowatts. 





Selenium ° Mercury Are or 


Hot Cathode Valve 


‘ai WoW 


RECTIFIERS 

















with .. 
7 Power transistors 
Always in the lead! 


Please write for details to: 


PARTRIDGE, WILSON & Co. Ltd., Davenset Elec. Works, Leicester 


t. 8121 
65PC/PC7 
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* IMPERIAL 
CHEMICAL INDUSTRIES 
LTD. Metals Division 
Birmingham... . specified 
MIDAC Fume Control 
Equipment for their Ajax 
Wyatt Melting Furnaces 


at Holford Mill (Above) One of the specially 
designed HOODS dealing 
with the fumes from the 
Jurnace and mould when 
pouring. 


(Below) The six G YRA-FLO 
Fans used in the above 
installation. 


* Our Engineers are 
readily available for 
consultations on ariy 
Dust and Fume Control 
problem. 


, - the 
name 
specified by 
leaders in Industry for 
over 50 years. 
A product of 


Tne MIDLAND HEATING ana VENTILATION o. 1a 


Phone. ViICtoria 3781/5 BEDFORD ROAD, BIRMINGHAM, II. | Grams: Midheat 
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short cut 





Engineers’ cutting tools 
of all types. 


ey eee 


SPEEDICUT WORKS, CARLISLE STREET EAST, 


SHEFFIELD 
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Have you received 
your new 
catalogue of... 


pee _ 
WELDIN 
NG AND 


POLISHERS ETC. | 


cuTT! 


\ woToRISED GR 


logue 
on your letter heading and Send it to 


RAINVILLE ENGINEERING CO. LTD. 
RDON R s 


a 
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‘HARCO? 
WOVEN WIRE 


Manufactured in a wide variety of metals, ‘Harco’ 
Woven Wire can be supplied in a gauge and mesh 
suitable for all industrial purposes, including the 
processing of any material, from heavy minerals to 
fine powders and liquids. Enquiries are invited. 
Send for Catalogue ED 858. 


‘HARCO?® 
PERFORATED METAL 


Accurately perforated and extremely durable, 
‘Harco’ Perforated Metal is produced in most 
metals for any grading, screening or sorting re- 
quirement. A wide range of plain, embossed and 
ornamental patterns is available. 

Send for Catalogue ED 926. 


Telephone: GREenwich 3232 (22 lines) 
G. A. HARVEY & CO. (LONDON) LTD., Woolwich Road, London, S.E.7 
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HREE GREAT golden balls glistened in the 
moonlight. “ Zounds!”’ cried the First Robber — 
“‘there’s as pretty a sight as ever I did see, all set 
out werry neat and orderly, and all a-ready for the 
taking of by two enterprising gents with an eye to 
business. Do you give me a leg, Skipper, and I'll 
part ’em from their moorings werry brisklike— 
afore ye can say Jack Ketch!” 

“Tch!”” murmured his companion, a man of 
sharper intellect and wider experience than honest 
Jeremy —“‘such simple faith is sadly misplaced, old 
friend. These globes are neither gold nor other 
precious metal, being wrought— probably in 
Birmingham — of brass. Hollow at that—” he 
added testily, rapping one of them with his cane. 
It gave out a dull, lack-lustre note. 

Jeremy frowned. “ Werry misleading and 
unethical,” he muttered, “It’s them sort of things 
from what man’s ingratitood springs.” He paused, 
pleasingly fuddled by his little rhyme. 

“* Speaking of springs,” said the Captain darkly, 
and sounding suspiciously like an advertisement, 
* there’s another bone of contention in this imperfect 
world. Did you know that the cheapest of springs 
may look every bit as good as the finest quality 
spring, specially designed and made for ultra-high 


A36 


i 
* 
| 
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performance? And, like the three golden balls, it’s 
only when you come to try ’em out that you find 
you’ve been conducted up the garden path. Truly 
*All that glisters is not gold’! Which reminds me, I 
really must redeem Lord Hartlebury’s timepiece . ..” 


Advertiser’s Announcement 


SPECIFY 
SPRINGS BY 


SALTER 


TO BE SURE! 


Famous for 
Springs since 1760 


a 


GEO.SALTER & CO.LTD., WEST BROMWICH 
M-W. 421 
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Woodhouse and Mitchell 84" centre lathe 


POWER 
for the tools 


NEW & RECONDITIONED GENERATORS 


he For remote places, where power lines 
ind are not yet laid, Wards can often 
wa supply new or rebuilt generating 
a plant, driven by diesel or petrol 
’» engines. Here again careful inspec- 
a tion, reconditioning where necessary, 
and testing, enable Wards to offer 
with every confidence plant capable 
of giving long and useful service. 
Stocks of machinery and plant are 
changing so rapidly that it is always 
well to “remember WARDS might 
have it”. 





¥%& The Albion Machinery Catalogue published 
twice yearly gives details of thousands of items 
held in stock. Ask to be put on the mailing list. 


SERVING INDUSTRY AROUND THE WORLD 


Dept. E 


Ww. 421 Londo: Office: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND - LONDON W.C.2 
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TOOLS 
for the job 


NEW & RECONDITIONED MACHINE TOOLS 





Wards are known the world over for 
new, rebuilt and second-hand machine 
tools and plant. Rigorous inspection 
by qualified engineers and recondi- 
tioning by experts ensure that used 
machinery from Wards gives a high 
standard of performance and de- 
pendability. Large stocks are always 
held. 


14 K.V.A. 3 Phase Diesel Alternator Set 


THOS. W. WARD LTD 


ALBION WORKS - SHEFFIELD 


































No. 760. 3doz. Assorted No.98A. 3doz. aging 
Light Compression 1” to 4” long. 4” to }” 
Springs 1” to 4” long. 22 diam. 19G to tsG 
to 18 S.W.G., }” to }” 5/6 each. 

diam. 6/6 each. 








No. 757. ExtraLight No.388.4grossAssorted 
Compression. 1 gross Small Expansion 
Assorted. }” to 3”, $” to Springs. }” to 14”, 18G 
2” long, 27 to 20 S.W.G. to 21G. 9/6 each. 

15/- each. 








No. 758. Fine Expansion Na 466. }gross Assorted 
Springs. I gross Assorted Small Expansion Springs 
” to 3”, 4” to 2” long, #” to 14” long, 3/32” to 
7 to 20 S.W.G. 15/- 3/16” diam., 21G to 24G. 
each. 6/6 each. 








No. 1013. 1 gross Small No. 753. 3 doz. Assorted 
il 


—— Light Expansion }” to 

i 14” long, 4” diam., 2” 6” long, 22 
se to7 16" diam., 24G to 18 S.W.G. 

to 19G. 6/- each 10/6 each. 









No. 1024. 20 Compression 
Springs 12” long, $” to ” diam, 
24G to 18G, suitable for cut- 
ting into shorter lengths: 
and 30 Expansions 
33 to 12” long, 
5/32” to §” 
diam., 22 
to 16G 24/- 
each. 

TI 7B(R)D 












you off for 
Springs? 


TERRY’S BOXES OF 
ASSORTED SPRINGS 
are just the job for your 
experimental department— 
a wonderful assortment of 
Compression and Expansion 
Springs... all sorts of lengths, 
gauges, diameters. The nine 
boxes we show are just a few 
from our range. Why not let us 
send you a full list—free ? 


TERRY'S 


ASSORTED 
SPRINGS 


These Boxes of Springs can 

also be obtained at: 

LONDON 27 Holborn Viaduct 
MANCHESTER 279 Deansgate 
BIRMINGHAM 210 Corporation St. 





The prices quoted are subject to 
the usual trade discount. 


HERBERT TERRY & SONS LTD. 
REDDITCH, WORCS. 


SPRING MAKERS FOR 100 YEARS 
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A WORM TO THE WISE Sensible designers know it’s the 
early worm that turns best. 
They consult us about gearing 
when their projects are still on 
the drawing board. That way, 
they get the full benefit of our 

90 years of gears. During that 
time we’ve supplied worm gear- 
ing to thousands of users all 
over the world, and we’ve gained 

a pretty good idea of the best 
gear design and proportions for 
thousands of different jobs. If 
you’ve got a gearing problem 
come and talk to us about it— 
we’ll be glad to help. Even if in 
the end you decide to go else- 
where for your early worm, we 
still won’t give you the bird. 


























90 YEARS OF GEARS Holroyd. 


We make a wide range of 
standard totally 

enclosed worm reduction 
units. Write for free 

book containing full details. 












JOH’ HOLROYD & COMPANY LIMITED: MILNROW:LANCS: TELEPHONE: MILNROW 55322 
CRC 177 
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Complete machining to finished size 


IN ONE SETTING 


... operations usually done successively on Capstan Centre lathe 
and Boring Machines can be carried out in one chucking. 


* Infinitely variable spindle speeds up to 3,000 r.p. 
* Infinitely variable feeds. 


* 8-station turret to take one or more tools in 
each station. 


* Precision high-speed threading with length contre 
to 0.001 in. 


* Full threads up to shoulders and blind holes wit! 
no danger of tool breakage. 


Ask for our Mobile Demonstration Unit to visit you 


Send for full details to: 


HARDINGE MACHINE TOOLS LTD 


(One of the Sheepbridge Engineering Group) 
FELTHAM MIDDLESEX ° ENGLAND 
Telephone: FELTHAM 5/1223 Telegrams: HARDINGE, FELTHAI 








BE IT 
CENTRIFUGAL OR 
RECIPROCATING 








# Set * a: 
. ee : 
¥ on 


VTANGYE | 





Fe 


Te: PUMP atias 


A CENTURY OF ENGINEERING EXPERIENCE 


Branch Houses at 


i eon. Bemen, | : MANCHESTER ‘ NEWCASTLE : GLASGOW 
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Actual output of large finished prints is far more important to the busy AZOFLEX MODEL 46/35 

print room than theoretical claims about maximum operating speeds. Senteniend inti _ 
Viewed from this angle, the performance of the AZOFLEX Model 46/35 Face aie ,;, 
Combine Printing and Developing Machine is altogether outstanding, for it cut sheets and rolls up to 42 in. 
is capable of turning out prints at a rate well in excess of 1,000 Double wide. Printing speed: from 2 ft. 
Elephants a day, year in and year out. Exposure, development and print to 30 ft. per minute. Dimen- 
delivery are all synchronised for an even flow of finished work and optimum sions: height 58 ins., depth 
quality is always ensured because Azoflex is the only photo-printing process 60 in., width 72 in. Weight 
to apply the correct quantity of developer, irrespective of running speed. In 1,100 Ib. vigor: parte ng 
addition, the process is free from unpleasant fumes and requires no com- an “ge almeneeenes 
plicated ventilating system. we 

For use with the Model 46/35 and other machines in the Azoflex range, ye ey ta tenho Oe 
there is a wide choice of high-quality Azoflex materials designed to meet 104 High Holborn, London, W.C.1 
every photo-printing requirement. Telephone: HOLborn 3401 


[ 0 3 PHOTO-PRINTING MACHINES AND MATERIALS 
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Hydraul 


Thus ¢ why Very 
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¢ Pumps 








STANDARD UNIT 
(Fixed or variable delivery) 


have 
1E 








MOTORISED UNIT 
(Fixed or variable delivery) 














ways 


SPECIAL UNIT 
(Fixed or variable delivery) 














BRACEBRIDGE STREET. 
Telephone ASTon Cross 1316 











Thomas Savery 


PUMPS LIMITED 


BIRMINGHAM, 6 





K 


SOME PROVED APPLICATIONS 
Hydraulic feeds in machine tools, textile machinery, 
drilling equipment, test rigs, etc. 
Lifting gear in mechanical handling. 


Hydraulic equipment in aircraft (80,000 supplied to 
aircraft industry). 


Hydraulic pressure in testing machines. 
Metering and mixing equipment. 
Pressure lubrication. 

Oil Burner feed equipment. 
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LINCOLN ELECTRIC SERVES 
THE WORLD’S INDUSTRY 


Quality welded 
with 
MULTIWELD 0O.V. 


— }| at Wilmot Breeden Limited, Birmingham 


BUMPER BRACKETS ... 


= 
a 


@ Multiweld O.V. Electrodes being used for arc-welding 
Bumper Brackets. 


the larger sizes are used downhand on heavy work. 
Multiweld O.V. conforms to B.S.S. 639 Class A, Lloyds 
Register of Shipping, Ministry of Transport and Civil 
Aviation. 

Multiweld O.V. outstanding characteristics are: 

Very stable arc—Ease of striking arc—Excellent finish of 
the bead—Very low spatter loss—Exceptionally easy slag 
removal—High quality weld metal—Exceptionally high 
deposition rate— Multiweld O.V. is generally easier to use 
than any similar electrode. 

Multiweld O.V. is packed in the following sizes: 3, 4, 
a, is, t and };. Like all Lincoln Electrodes Multiweld 
O.V. comes to you in sealed moisture-proof and airtight 
metal containers which keeps them absolutely dry. 








@ In the production arc-welding booths, operators are using 
Multiweld O.V. Electrodes to weld brackets into ‘deep drawing’ 
steel over-rider shells. 


MULTIWELD O.V. is a mild steel electrode with a heavy 
extruded coating designed especially for use with AC but 
working equally well on DC. Multiweld O.V. is for use 
in all positions and is excellent as a touchweld electrode 
for vertically upward fillets. They are made in 6 sizes, 








nery, 


AND STEERING WHEELS 





@ Multiweld O.V. Electrodes and a Lincoln arc-welding Genera- 
tor being used for welding 18/8 stainless steel steering wheel 
spokes to the steel rims. 


j to 





Largest manufacturers of D.C. Welders in the United Kingdom 


LINCOLN ELECTRIC COLTD* WELWYN GARDEN CITY‘ HERTS* WELWYN GARDEN 920 
EIs 





DECEMBER, 1956 Volume 17, No. 12 A45 





HELIOCENTRIC GEARS IN ACTION No.6 


PLANT FoR TERYLENE 


The photograph shows Heliocentric Reducers being installed at 
Wilton Works on melters for spinning machines used in the 
manufacture of TERYLENE. In addition to this battery of 
twenty, Heliocentric Reducers have been supplied for other 
sections of the Plant and for TERYLENE Plants in Canada and 
on the Continent. 
Photograph by courtesy of Imperial Chemical Industries 
Limited. 
Engineers not already familiar with the advantages of the 
Heliocentric Reducer are invited to write for a copy of a com- 
prehensive, fully illustrated brochure. 


HELIOCENTRIC 


SANDERSON BROS. AND NEWBOULD LTD., ATTERCLIFFE STEELWORKS, P.O. BOX 6, NEWHALL RD., SHEFFIELD ! 
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This very famous continental 
White Bronze Bearing Alloy (Brit. Pat. 725818) 


is now made in Great Britain. 


We would like to send you all details. 


Will you please write us. 


= | P.O. Box No. 22, Stringes Lane, Willenhall, S. Staffs. Telephone: WILLEN- 
) HALL 227 (5 lines). Telegrams: HILL, ALZEN 227 WILLENHALL. 


Bs ALES Wen ee ey ee eae Member of the Owen Organisation. 
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On the m.v. “Andre Masset” 
Stern tube bearings, rudder bearings 


and generator mountings— 


all of long life TUFNOL 


ee 


} 


--— : mf 


om SESS 2 oe oe ee: ft ee oe 
sm (oe Me we ee eee 


~~. eeu: sa 


‘es: ao-— 





= 


- & 


31 EMT Meee eRe ce 
9 ae ee 


meme Wee i 
‘tie co ye ih ts a it ie ies <n nan UE BB: 









_— ie os 
ee ee 


al 
x Ge 


TE, tae 






emt 


on 


The m.v. “Andre Masset”, 5,600 tons deadweight Bulk Carrier built 
by Messrs. Wm. Pickersgill & Sons Ltd. for Union Industrielle et 
Maritime, Paris, with N.£.M.—Doxford 2,600 b.h.p. engine as 
fitted by North Eastern Marine Engineering Co. Ltd. 









The “Andre Masset” is one of the many Some of the advantages of TUFNOL 


° i. Long life 
ocean going vessels whose owners and 
2. Low water absorption 


builders recognise the long life properties 3, smait cimensional change 


of TUFNOL. On this ship, stern tube 4. Can be stored indefinitely—no special precautions are necessary 

* ° 5. Easily, accurately cut to shape 

bearings, rudder bearings and generator 
6. Available in she<t, tube and rod to suit exact requirements 


> Ty 
mountings are all of TUFNOL. 7. Consistent quality—no knots or distortions 


TUFNOL 


REGISTERED TRADE MARK 


An ELLISON Product 


for Service at Sea 





TUFNOL Soe = TPEIRaR BARR - BIRMINGHAM =: 228 
363 
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Mirrlees 











To provide immediate power in Pakistan, 
pending the long-term development of hydro-electric 
schemes, the government has installed a number of 
diesel generating stations. Many of these stations are 
equipped with Mirrlees Diesels—since 1949 a 
total of 60,000 B.H.P. at-site has been ordered. 


The largest and most recent station to be completed 
in West Pakistan is at Lyallpur with six 

Mirrlees/Brush KVS-12 generating sets each developing 

1777 B.H.P./1242 kW continuously on site. 


These engines are backed by Mirrlees world-wide service, 
available anywhere at any time. 


= © P MIRRLEES, BICKERTON AND DAY LIMITED 
ereseis HAZEL GROVE + STOCKPORT + CHESHIRE 


Telephone: Stepping Hil 3841 (14 lines) Telegrams: *‘Mirrlees Telex, Manchester’’ 
IE2 
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Crazy paving is attractive in the right 


setting — but not in factories. Danger 






lurks in every crevice of badly laid floor- 









ing — danger to operatives and possible 






damage to equipment. A flooring which 
is speedily laid, mechanically level and 
above all, safe for all traffic is the Tri- 








Pedal Unit System of Iron Paving. It 






provides a permanent system of flooring 






which will stand up to the heavy wear and 











tear experienced in workshops and 










factories. Complete details of the Tri- 
Pedal System will be supplied on request. 


Unit System of 
Iron Paving 


TRI-PEDAL 


Sm) THE BUTTERLEY COMPANY LIMITED - RIPLEY - DERBY: ENGLAND Tel: RIPLEY 411 (9 lines) Brie 
. London Office: 9, UPPER BELGRAVE STREET, W.! Tel: SLOANE 8172/3 
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The Lighthouse, proud guide over the sterm ravaged 


ocean and warning sentinel against the lethal power of rock and current, 


lights up the problems of inaccessibility. These problems are more easily 





solved in industry and the home, in equipment where maintenance 


sintered-metal oil-retaining bearings. With these, oilis fed by 


capillary action to the bearing surface, providing trouble- 


ines) BTHE MORGAN CRUCIBLE COMPANY LTD. BATTERSEA CHURCH ROAD, LONDON, S.W.II 
Telephone: BATTERSEA 8822 Grams: CRUCIBLE, LONDON TELEX 


> for lubrication is difficult or undesirable, by the use of “Reservoil” 





free lubrication automatically. 


¢ " 
SINTERED METAL 


Olt RETAI 





of 





Machine Tools are an instance where “‘ Reservoil” bearings 
are used to advantage. These bearings are supplied in 
shapes and sizes for every normal medium duty, but atten- 
tion is drawn to the standard range of plain cylindrical 
bearings. Write for Catalogue SD41. 





TPISa SM120 
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TENSILE STRENGTH AND THE 





MAYBE YOU CAN LIFT A SACK OF COAL. THAT'S 
STRENGTH, BUT WHEN YOU'VE BEEN DOING IT 
ALL DAY, THAT'S FATIGUE. 


It has always been an easy matter to show a high Rockwell 
reading of hardness by merely heat treating any one of 
many varied steels. These steels may show up splendidly 
in a tensile test, but are completely worthless on today’s 
higher speed machines and heavier stress forming service 
conditions. Why are they worthless? They have no fatigue 
life. Fatigue is a factor which has only received full con- 
sideration in recent years. It simply means that metal gets 
tired and gives way under continual stress, as when you 


bend a piece of wire back and forth until it breaks. 








Unbrako technicians constantly strive to achieve the 
perfect balance between tensile strength and fatigue 
resistance. That is why Unbrako use only best quality 
Alloy Steel to their own exacting specifications, and 
make screws to the highest possible standards of 
unvarying precision. At the trouble spot under the 


head (1) Unbrako have a fatigue- 
resisting fillet. At the thread 
root (3), fatigue resistance is 
greatly increased by the con- 
tinuous closely-knit grain flow 
and rolled thread (2) and super- 
ior notch-free surface finish. No 
doubt, Unbrako make the world’s 
finest screws and you can specify 
them with confidence. May we 
send you fuller details? 


BRA 





UNBRAKO SCREWS COST LESS THAN TROUBLE 


THE UNBRAKO SOCKET SCREW COMPANY LIMITED 
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Our magnets are really better 





behaved than this. In fact, they are 
almost indispensable if you wish to 
move iron and steel about, and at 
the same time cut the cost of doing 
so. If you are looking for a “‘ lift ’’ 
in production our publication No. 


116 will tell you how to do it. 


Also available is the Rapid ‘‘Reguload”’ for precise control 
of lifting or discharging. 


RAPID 
MAGNETIC MACHINES LTD 


BIRMINGHAM, 12, ENGLAND. 





HALF A CENTURY OF SPECIALIST EXPERIENCE 


Hilton 
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adadecoy duck 





















What an efficient foil the duck decoy has proved to be. 

Its realistic crafting makes it quite indistinguishable from the 
“* real thing ” even at very short distances—at least the keen eyes of 

‘brother duck’ are completely deceived, much to the joy 
of the sporting fraternity. 


Even to the experienced eye a variety of 
castings may look alike. Only when they are 
put to_their particular task is the strength 

or weakness visible. 





Ycol castings in gunmetal, phosphor bronze, 
manganese bronze, aluminium bronze and 
aluminium alloy have gained an enviable 
reputation for’purity, uniformity and 
durability. Every care is taken through every 
phase of their manufacture, in a modern 
foundry planned specifically for the 
production of high quality castings. 





reliance or Cf Oo always well founded 














WHYTE & COLLINS LTD. - KELVIN WORKS - FENTON - STOKE-ON-TRENT 
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Although tooling engineers have been quick to 
assess the possibilities inherent in the spark machining 
process and many interesting applications have 
become evident as a result, frequently there is a 
reluctance on their part to talk about these successes, 
or allow us to do so. For the march which spark- 
machining has helped them to steal on their com- 
petitors is a substantial one — too valuable, in fact, 
to give away. 

Frequently (and fortunately) interesting exempted 
applications are proven from time to time, which can 
serve to illustrate some aspects of the process. 


Hole drilling is probably the commonest and most 
normal of metal-working operations. It poses some 
problems, however, when the hole required is only 
0.008" diameter, and to be produced in hardened 
steel, and through a ball bearing at that! Spark 
machining sclved this “insoluble” problem for 
The Sperry Gyroscope Co. and resulted in con- 
sistently accurate drilling on a production basis. 



















This is the type WiSM 


di 

: Erodomatic Machine. 
We also make a larger 
and even more versatile 
machine, Type W/UV. 

pa 
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MACHENIE TOOL DEVISION 
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This press tool die for piercing motor-car 
radiator top tank covers, illustrates the effective- 
ness of the process for multi-impression work. A 
total of 114 slots, each §” long by 345” wide and §” 
deep were pierced in hardened tool steel in less than 
24 hours machine time. It was produced on the 
small Wickman Erodomatic with only intermittent 
inspection by the operator during the erosion process. 


Once set-up and erosion begun, the Wickman 
Erodomatic operates automatically and continuously 
until the operation is finished. 

These are just two of the many ways in which the 
spark-machining process is cutting costs and achieving 
the impossible. 

Let us tell you more about the process. We have 
published a booklet which describes it, and some of 
the more interesting applications we have engineered. 
Ask us to send you a copy. 


MF FS 


COVENTRY 
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COMPARISONS PROVE 


( culthacd Madison Kipp 


OFFER YOU MORE ADVANTAGES 





Fully Pneumatic Higher Production 


KIPPCASTER 


Model No. 215 


Lower Costs 


13 ib. Capacity in Zinc 





Pneumatic/Hydraulic Higher Production 
GIANT 

KIPPC ASTER Lower Costs 
Model No. 500 3} Ib. Capacity in Zinc 





— ZINC LEAD or TIN ALLOY — 


WM. COULTHARD & CO. LTD. 


DURRANHILL ROAD. 
Tele. Tele. 
21418 — CARLISLE ome, 21418 


THE ENGINEERS’ DIGEST 

















D! 





set the seal... 
on U.K.A.E.A. testing 


The United Kingdom Atomic Energy 

Authority were faced with an unusual problem 
when creep-testing some of their materials. How 
could they exclude the atmosphere, at test 
temperatures, in the region of the specimens, 

and still allow sensitive measurements to be made? 
Once again, I.C.I. silicone elastomers provided 

a solution. The Dunlop Rubber Company ; 
designed and produced a special extensometer seal 
of L.C.L. Silicone rubber which prevented the 








ction 








atmosphere entering the furnace tube in which the 

if test specimens were shackled. The elasticity of 

osts the silicone rubber allowed sensitive measuring 
instruments to pass through the seal without 
restriction even though temperatures of up to 200°C 
were attained. This combination of elasticity and 

" temperature resistance is an outstanding feature 

Zinc of I.C.I. silicone rubbers — one which can very 
likely solve a problem for you. 

IR 

ction 

osts 

Zinc 


—wmaterial progress 





ic |\ For fullest information on all 1.C.1. silicone products get in touch with: 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1. 












rele. 
1418 


DECEMBER, 1956 Volume 17, No. 12 AS7 














HORIZONTAL 
HYDRAULIC 
PRESSURE PUMP 
by HENRY BERRY 


=: 60 H.P. Three-Throw 


I}! 


Enclosed type Horizontal Electrically 
Driven Three-Throw Hydraulic Pressure 


Pump with forced lubrication and 


LONUUVOOAAOONHRONSUOAYEDAQUOUSEUAALUL DEAS UT 


totally enclosed crankshaft, connecting 


rods, crossheads and gearing. The speed 
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reduction is obtained by a totally 


enclosed worm reduction unit. 


CT TLTUTU TULL LL LLL LULL LLL 


uj] 
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We remind you that we are one of the oldest 
We also manufacture: Hydraulic Manufacturing Companies in Britain and 
we make all the most modern equipment for every 
Hydraulic Spring-Testing Machines, Hydraulic branch of British Industry. All Engineering and 
Industrial undertakings of repute in Britain and 


beyond the seas are our customers. 


HENRY BERRY & CO. LTD. 


CROYDON WORKS, LEEDS, !0 


Telephone: Leeds 75481-2 "Grams: ‘‘RIVETTER LEEDS, 10” 


Spring Plate Forming and Cambering Machines, 


Hydraulic Presses, Pneumatic Spring Scragging 


Machines, Accumulators, Pumps, Valves and 


Intensifiers, Plate Bending Rolls, Punching 


POUT TLTLLILLA LLL. LLA LLL LLL LL LL LLL LL 


and Shearing Machines. 
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Europe’s largest 
malleable producers 


Ease of machining is just as characteristic of Ley’s ‘ Black 
Heart’ malleable castings as their strength and rigidity. 
Ley’s castings are being used more extensively for 
exacting requirements. 

The illustration shows a rear axle housing for a famous 
automobile, with special cored lubrication passages. 


LEY‘'S ‘BLACK HEART’ LEY’S ‘ LEPAZ’ 
MALLEABLE CASTINGS: MALLEABLE CASTINGS: 
Elongation : 18% Elongation: 6% 
Yield Point : 16 tons p.s.i. Yield Point: 21 tons p.s.i. 
Tensile strength; 24 tons p.s.i. Tensile strength: 35 tons p.s.i. 
We offer your designers the full collaboration of our engineers. 


.LEY’S MALLEABLE CASTINGS COMPANY LIMITED, DERBY 
TELEPHONE: DERBY 45671 
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Better Lighting— 
Better Production 


What is the lighting in your factory 
like? Have you recently checked 
the lighting level round the works 
with a light meter? 

The rightlighting hasa significant 
effect on the speed and accuracy of 
production. When its strength, 
position and type is suitable for 
each job the craftsman can give full 
play to his skill, and the works 
engineer can do full justice to his 
shop. 

Good lighting is only one of the 
many ways in which electricity is 
playing a vital part in the drive for 
higher productivity. 


Electricity for Productivity 


Ask your ELECTRICITY BOARD for advice 
and information, or get in touch with 
E.D.A. They can:lend you, without 
2harge, filmsabout the uses ofelectricity 
in industry. E.D.A. are also publishing a 
series of books on Electricity and Pro- 
ductivity. Titles now available are: 
Electric Motors and Controls, Higher 
Production, Lighting in Industry, 
Materials Handling, and Resistance 
Heating. Price 8/6, or 9/- post free. 


issued by the 
British Electrical Development Association 
2 Savoy Hill, London, W.C.2 
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Together for Good 


EXACTOR LIMITED 


Wilkerson Valves, the Trabon Centralized System of Lubrication, 
Industrial Hydraulics 


DUALLOYS LIMITED 


The plain bearing specialists 


STERLING INSTRUMENT COMPANY LIMITED 


Makers of fine precision instruments for the Aircraft and allied industries 


DUERAM PRODUCTS LIMITED 


Manufacturers of Sintered Metal Components 


The members of the 


STERLING INDUSTRIES 


GROUP OF COMPANIES 


For further information on any of the member companies write to 
Sterling Industries Limited Boden Works Chard Somerset 
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BRITAINS FOREMOST DISTRIBUTORS 
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Monks & Crane Ltd. 


] 
h 


J 
Head Office : BIRMINGHAM Yj 


Branches : 


LONDON 

MANCHESTER 

GLASGOW 
NEWCASTLE-UPON-TYNE 


SM/MC 2545 
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in Great Britain For Export 
The artist’s impression shows the 203” and 55” x 88” 4-high Cold 


Reversing Mill for wide steel strip built for France by The Loewy 
Engineering Company Limited, London. This mill is equipped 
with Timken balanced-proportion tapered- 


roller bearings on the back-up and work rolls. 
MADE IN ENGLAND 


TaN IKEIN 


tapered-roller bearings 
REGD. TRADE MARK: TIMKEN 


Our manual on Rolling Mill and Steelworks Equipment, illustrating many 
installations of Timken tapered-roller bearings, will be sent on request. 


BRITISH TIMKEN LTD., 
YUSTIN, NORTHAMPTON (HEAD OFFICE); DAVENTRY AND BIRMINGHAM 
“kphon -: Northampton 4921 (10 lines). Telex No. 31-620 Telegrams: Britimken Northampton Telex 
SUBSIDIARY COMPANIES: Fischer Bearings Company Ltd., Wolverhampton. Timken-Fischer Stockists Ltd., Birmingham 
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SAND or 
HOT SINTER 







HOT 
SINTER 4 













- keep down 
your costs by 
using ‘job-designed’ 
Goodyear belts 




















Oily shavings... hot sinter...jagged rocks... 
whatever you want to convey and whatever the 
operating conditions use a Goodyear belt. 










It will keep down costs and keep up efficiency. How? 
By its rugged ‘job-designed’ construction. 
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Every conveyor installation demands what Goodyear 
offers — the right belt for the job. Goodyear will also help 
you choose the right belt and advise on any installation, 
operation or maintenance problems. 















QUICK DELIVERY 


You can now get quick delivery of Goodyear conveyor 
belts, which are available with cotton or rayon plies. 
They can be supplied in a few weeks 

against specific ordering. 


GOOoDFYEAR 


INDUSTRIAL RUBBER PRODUCTS 


CONVEYOR BELTING - TRANSMISSION BELTING - V-BELTS- HOSE - FENDERING 


THE GOODYEAR TYRE & RUBBER CO. (G.B.) LTD * INDUSTRIAL RUBBER PRODUCTS DEPT ° WOLVERHAMPTON 
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This obviously 
should be a 


rubber moulding. 


lm not so sure— 
it might be better in 
¥ pe plastic. Let's ask RIL. 


they will fell us, 
—they do both! 




















Tue reputation gained over the years by 
Rubber Improvement Ltd. is such that Purchasing 
Officers throughout industry call us in auto- 
matically when rubber, flexible or semi rigid, 
mouldings are required. It is recognised that our 
team of technicians and our modern manufactur- 
ing plant ensure an accurate and well finished 
product to meet the most stringent specification. 


The services of our Technical Staff and the 
Research and Development Centre are readily 
available to assist in the solution of any problem. 





nem’ RUBBER IMPROVEMENT LTD., WELLINGBOROUGH, NORTHANTS 


Tel: Wellingborough 2218 
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the UNION 


a real asset to greater production 


Correct tool grinding reduces tool costs, 
improves rates of production and gives better 
quality finish. Infrequent grinding invariably 
causes heavy tool wear and consequent reduc- 
tion of tool and grinding wheel life. 

A Union Tool and Cutter Grinder in your plant 
is a good investment. 


Send for ful'y detailed leaflet, TODAY ! 
T. S. HARRISON & SONS LIMITED, Heckmondwike, Yorkshire 
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anew 45 ton per hour sand rammer 


PARKER 


Parker marches on! New plant, new buildings, new processes are helping Parker 
craftsmen to give you even better Steel Castings. The whole layout has been re- 
schemed for the continuous flow production of low carbon steel castings with high ste el ca stings 
Magnetic permeability and pearlite manganese steel castings requiring high tensility 
and exceptional wearing characteristics. 
One example of Parker progress is the tractive type Speedslinger ramming Manganese, Carbon & Alloy Steel. 
machine illustrated above. It is the world’s latest type and one operator mounted ” 
jockey wise on the ramming head, can traverse and ram moulds situated anywhere 
within 20 ft. of his track, at the enormous rate of 45 tons of sand per hour! 


PARKER FOUNDRY (1929) LTD., MANSFIELD ROAD, DERBY - TELEPHONE: DERBY 44243 


A Print for Industry Ltd. Advertisement 
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OR—machine your components where they are cast 


The proof of a casting lies in the machining. In this respect, Lloyds have unique 
on-the-spot facilities for machining castings made in their own foundry. This 
service operates to the advantage of the customer. 

When an order is placed with Lloyds for casting and machining, the two 
Operations are co-ordinated and treated as one production job. Casting 
methods are prepared for jigging, important faces are given special 

care in the foundry and the finished product benefits by an 

integrated system of quality control. 

Lloyds also have extensive capacity for proof machining 

or high precision finish machining. Lloyds machine shops 

represents the best in highly skilled personnel and modern 

equipment that the renowned Midlands can offer. 


LLOYDS 


Britain’s Best Equipped Steel Foundry 


PUMP BODY, weight 1,230 Ibs., dimension zeny 
x 2’ 8" x1' 84" Cast for Sigmund Pumps Lid. 


P. H. LLOYD. & COMPANY LTD., P.O. BOX s JAMES BRIDGE STEEL WORKS DARLASTON JAMES BRIDGE 240 : 
A Print for Induarey Lid advertisement 


A90 THE ENGINEERS’ DIGES? 

















CERAMICS, TUNGSTEN CARBIDE, GLASS, QUARTZ. STONE, GRANITE 
MINERALS, SLATE, SHELL, REFRACTORIES AND ALL-HARD METALS 


IMPREGNATED DIAMOND PRODUCTS LTD:GLOUCESTER 


on 2° 11" 
wmps Ld Telephone 21164 -Telegrams-Impreg:- Gloucester. 


svertisemente 
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The CHURCHILL model ‘ BW’ 10in. swing 
Plain Grinding Machine has a reputation for 
accuracy and high output. The machine shown 
here is equipped with twin grinding wheels for 
grinding two diameters simultaneously. The 
wheel forming device is mounted permanently on 
the back of the wheelhead and enables the wheels 
to be trued in correct relationship to the finished 


work diameters. 


The ‘BW’ Machine can be supplied as a 


non-automatic or fully automatic Plain Grinder. 


THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, NR. MANCHESTER 


Export Sales Organisation: 
Associated British Machine Tool Makers Ltd., London. Branches and Agents 


Home Selling Agents: 
Charles Churchill & Co. Ltd., Birmingham and Branches. 





PRECISION plus PRODUCTION 


C639A 
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Drop Forging a Gas Turbine Compressor Disc 


DROP ee 


IN ALLOY & CREEP-RESISTING STEELS, “NIMONIC” & TITANIUM ALLOYS 


FULSULu fROLION 


HE FIRTH-DERIHON STAMPINGS LTD =<: TINSLEY - SHEFFIELD 
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KOPEX PLIABLE DUCTING| § 


Can be bent, set 


and cut 





VENTILATION 
FUME DUST 
EXTRACTION 


GRADES FOR ALL 
CONDITIONS 


90 Degree Bends 
Radii —2 Diameters 
Straights or 
Contours 


High or Low 
Temperatures 


Exhaust Gases 


Ducts in Concrete 


Undistorted Bore 


FULL TECHNICAL DATA Up to 74" LD. 
FROM * 


UNI-TUBES LTD | "##"" 


All Metal 
9 South Molton St., London, W.|! 
Tel. Nos. MAY 7015 and 0541 











omen COPE PLIABLE DUCTING IS USED BY kittie Wnt tena eee TnI 


Department of Scientific & Industrial Research 
Viaduct Heating & Ventilating 

S. Smith & Sons (England) Limited 

Sparklets Ltd. 

North Thames Gas Board 

Brookgate Industries Ltd. 

Kellogg Company of Great Britain 

Vickers Armstrongs (Aircraft) Limited 

Ruston & Hornsby Ltd. 

Telephone Manufacturing Co. Ltd. 

Rolls Royce Limited 

Ministry of Supply 

Unity Structures Ltd. 

Ferranti Limited 

Birmingham Small Arms Co. Ltd. 

Remington Rand Ltd. 

Road Haulage Executive 

British Oxygen Engineering Company Limited 
Norris Warming Co. Ltd. 


Henry Wiggins Ltd. 

Ernest Holt Ltd. 

Cape Asbestos Co. Ltd. 

D. Napier & Son Ltd. 

Thermotank Ltd. 

F. Perkins Limited 

Aluminium Laboratories Ltd. 
Cincinnati Milling Machines Limited 
Hunting Percival Aircraft 

De Havillands Aircraft Limited 
Royal Military College of Science 
Standard Telephone & Cables Limited 
Imperial Chemical Industries Limited 
Elliott Bros. (London) Limited 
Woods of Colchester Limited 
Andrew Barclay Limited 

Cravens Limited 

Saunders Roe Limited 

G. N. Haden Limited 


Shell Refining and Marketing Co. Limited 
Gourlay Combustions Limited 

Scottish Mechanical Light Industries Ltd. 
Gloucester Aircraft Limited 

Admiralty Research (Baldock) 

Solane Air Heat Systems (Limited) 

Peter Brotherhood Limited 

Marconi Telegraph & Wireless Co. Limited 
Rover Co. Limited 

Aspiration Limited 


United Kingdom Atomic Energy Authority— 
Aldermaston 


United Kingdom Atomic Energy Authority— 
Harwell 


Government Communications Headquarters 
Services Electronic Research Laboratory 
Calico Printers Association 
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‘| GUC GH consumption 


on your 
furnaces 
with these 
ROTAVAC 
proportioning 
burners 


ASSULNE 


1. Greater fuel economy. 


2. Most accurate control of com- 
bustion and temperature. 


3. Better heating uniformity. 


eliminate 


ro f For new installations—Rotavac burners Type PR. Three models, 

1. Guesswork on air-oil ratios. nine nozzle capacities (from 3 imperial gallons/hr. maxi- 
mum to 17 imperial gallons/hr. maximum at 25” w.g. air pressure). 

2. Wide variations in temperature. For existing Rotavac installations, where suitable—Rotavac con- 
2 mi . ; ‘ version inner assemblies type WPR. Four models to convert standard 
3. Highly trained burner Rotavac models W, W2, W3 and W4 without alteration of pipework. 


supervision. 
4. Production variations and losses. 
5. Waste of fuel. 
6. Smoke. 


1. Low flame instability. 


rity— NU-WAY HEATING PLANTS LTD. (BOX 630), DROITWICH. 


naston 
rity— . And at London, Manchester, Glasgow, Belfast, Newcastle, Dublin, Bristol. 
arwell 
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EVERYWHERE 
AND 


ANYWHERE 


Hewittic Rectifiers 
give reliable service... 


The robustness, lightness, and manceuvrability 
of Hewittic Rectifiers make them ideal for 
installation in awkward situations, and their 
outstanding operational characteristics, proved 
over a period of 50 years, ensure utmost 
reliability and long service. 


For every type of A.C.-D.C. application and 
from the smallest sizes up to any capacity. 


tq The photographs show a 300 kW. Hewittic Rectifier 
substation in mining traction service in Mexico 


Howittic hecti Kier5 


OVER I; MILLION KW. IN WORLD WIDE SERVICE 


Send for details 





HACKBRIDGE AND HEWITTIC ELECTRIC Co... LIMITED 
WALTON-ON-THAMES - SURREY .- ENGLAND 


slephone W/althn-.on. Tho TN (2 Ii, ; : a 
Telephone : Walt ~The 760 (8 lines) Telegrams : ** Electric, Walton-on-Thames 


OVERSEAS REPRESENTATIVES: ARGENTINA: H. A. Roberts & Cia., S.R.L., Buenos Aires. AUSTRALIA: Hackbridge and Hewittic Electric Co. 
Ltd., 171 Fitzroy Street, St. Kilda, Victoria; N.S.W.: Queensland: W. Australia: Elder Smith & Co. Ltd.; South Australia: Parsons & Robertson Ltd 
BELGIUM & LUXEMBOURG: M. Dorfman, 5 Avenue des Phalenes, Brussels. BRAZIL: Oscar G. Mors, Sao Paulo. CANADA: Hackbridge and 
Hewittic Electric Co. of Canada Ltd., Montreal; The Northern Electric Co. Ltd., Montreal, etc. CEYLON: Envee Ess Ltd., Colombo. CHILE: 
Ingenieria Electrica S.A.C., Santiago. EAST AFRICA: Gerald Hoe (Lighting) Ltd., Nairobi. EGYPT: Giacomo Cohenca Fils, S.A.E., Cairo. FINLAND: 
Sahk6-ja Koneliike O.Y. Hzrmes, Helsinki. HOLLAND: J. Kater E.I., Ouderkerk a.d. Amstel, Amsteldijk Noord 103c. INDIA: Steam & Mining 
Equipment (India) Ltd., Calcutta; Easun Engineering Co. Ltd., Madras, 1. IRAQ: J. P. Bahoshy Bros., Baghdad. MALAYA, SINGAPORE & 
BORNEO: Harper, Gilfillan & Co. Ltd., Kuala Lumpur. NEW ZEALAND: Richardson, McCabe & Co. Ltd., Wellington, etc. SOUTH AFRICA: 
Fraser & Chalmers (S.A.) (Pty.) Ltd., Johannesburg. CENTRAL AFRICAN FEDERATION: Fraser & Chalmers (S.A.) (Pty.) Ltd., Salisbury, etc 
THAILAND: Vichien Phanich Co. Ltd., Bangkok. TRINIDAD & TOBAGO: Thomas Peake & Co., Port of Spain. TURKEY: Dr. H. Salim Oker, 
Ankara. URUGUAY: H. A. Roberts & Cia., S.A.U., Montevideo: U.S.A.: Hackbridge and Hewittic Electric Co. Ltd., P.O. Box 234, Pittsburgh 30, 
Pennsylvania. 
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RCHOAL 


HEAVY DUTY VE - 
ah LA | 


5 ie photograph, taken at the Lincoln Works of 
Ruston Bucyrus Ltd., shows their wise choice in 
selecting ARCHDALE for heavy duty vertical drilling 
machines. Built with a strength and rigidity to match 
the power required for continuous heavy work, these 
machines will drill up to 4 in. dia., in M.S., the 30 in. 
machine, 3 in. dia., and the 28 in. 
machine |4 in. dia. All three can 
be supplied with plain, elevating 
or compound tables. 


nance 


ea | 











Re 
#¥ 


JAMES ARCHDALE & CO LTD - LEDSAM STREET - BIRMINGHAM 16 


SOLE AGENT: ALFRED HERBERT LTD, COVENTRY 


D'CEMBER, 1956 Volume 17, No. 12 





STOP to think about it and there’s more 
to this Pressure Gauge business than 
meets the eye. That’s why the more 
fastidious users are specifying P & G 
Gauges. They are very dependable for a 
very long time. 
P & G supply quality instruments for 
accurate measurement of low pressures; 
FRESSURE with specially constructed diaphragm or 
INCHES OF WA bellows. 
The gauge illustrated is No. 34 diaphragm 
type pressure or vacuum gauge for pres- 
sure as low as a few inches of water 
column. Available for surface, direct or 
flush panel mounting. 
Stop to think of Pressure Gauges and 
think of P&G Illustrated catalogue No. 52 
sent on request. 


= Payne &GrittithsLtd 


TUDOR WORKS, WINDMILL LANE 
SMETHWICK, BIRMINGHAM 


SM/PG 2719 








Electric Heating Tape 








Thousands of these flexible, 
fully insulated units are in daily 
use maintaining pipelines at 
elevated temperatures—up to 
400°C. (750°F.), heating columns, 


valves and vessels. They ensure a 





free flow of viscous materials 
such as fuel oil, chemicals, food 
products, chocolate, etc. 
Standard sizes: |, 2, 3 and 4 inch widths, 
from 3 ft. up to 70 ft. lengths. Also 
waterproof type ITO, up to 80°C, and 
type ITW up to 220°C. 


Catalogues on request. 
Our Design Department is at your 


service for solving special problems 
—let us have your particular one. 


we ee Saline 
Tsopadd Ltt hee sisi,” comes, Phones Bsc 2 
o ee Stirling Corner, Barnet By-Pass, Boreham Wood, Herts. 
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D0 bade 


fifty instrument cases 
seven days delivery 


In actual fact, 99 per cent of the orders i eceived 
for standard cases at our new Uxbridge factory 
are now completed well within this time. And, 
where specially requested, this delivery can be 
improved upon. We also make special cases 
from your own drawings—though naturally 
these take a little longer to produce. 















By the way, catalogues detailing our range of 
cases, raks, consoles, handles, panels, acces. 
sories, and the IMLOK construction system are 
now available. Please let us know how many 
copies of each you would like. 


yo, ©, IP ay 


ALFRED IMHOF LIMITED 

Dept. G.12, 112-116 New Oxford Street, 
London, W.C.I. 

Telephone: MUSeum 7878 (20 lines) 















PRECISION GAUGES 


THE FINEST 








Horstmann Precision Gauges are guaranteed 
for accuracy, hardness and finish to the re- 
quirements laid down by the National Physical 
Laboratory. A full range of screw or plain 
Plug and Ring types is available as well as the 
Patent CALIPER GAUGE, Model 52. This 
gauge embodies features which ensure 
easy handling and speedy accurate measuring. 
It is particularly suitable for shouldered 
work. 


Send to-day for descriptive leaflets. 


THE HORSTMANN GEAR CO. LTD., 
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RUBERT— 


Surface 
Roughness 
Scales 


NA 


mamnd 
, 
* 


Ses 
ary 


>ceived 
factory 
» And, 
can be 

Cases 


FIELELELELELe ELEM 
BaGanuat 


























turally 

inge of (Accuracies: 5°, 10°, or 20%) 
acces: 

em are are already used by hundreds of the most prominent British Firms. 

/ many 


They provide a reference of calibrated Surface roughness for comparing machined surfaces by sight and 
touch from 4 to 1000 micro” C.L.A. according to B.S. 1134 : 1950. 


They fulfil the need for a simple, dependable standard for visualising, selecting and specifying surface 
conditions for production work. 


We also supply Pocket Size Sets composing 10 stainless steel specimens from 4 to 500 micro” C.L.A. and 
single specimens | in. by 8 in. by 3 in. and Cylindrical Standards to B.S. 2634/1. 


ASK FOR LEAFLETS 


RUBERT & CO LTD CHAPEL STREET, LEVENSHULME 
” ° MANCHESTER 19, Phone RUSholme 4613. 























Finished and Semis of all descriptions 
PLATES - WIRE RODS -: SHIPS PLATES 
AND SECTIONS - TUBE STEEL 


reo" TEOPOLD LAZARUS 
esse LEOPOLD LAL 


WORKS Agents. City Wall House, 79/83 Chiswell St. Finsbury Pavement, LONDON, E.C. 





TD., 




















7241 IMPORTERS, Tel. Metropolitan 8835 
EXPORTERS. Works: St. Stephens Street, Aston, BIRMINGHAM, 6. Tel. Aston Cross 3111 
Chronicle Buildings, Corporation Street, MANCHESTER, 4. Tel. Blackfriars 3745 
Powell Duffryn House, Adelaide Street, SWANSEA. Tel. Swansea 4031 
2s a co ee | 
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Coil is part of its equipment. 


efficient. 





fo 
. 


... HELP COM 


SCREW THREAD IWSERT KIT 


* REGD. TRADE MARK. 


te 


Contact your main distributor to-day 
FYFE & McGROUTHER LTD. GLASGOW, C.4 


WHITE MILNE & CO. DUNDEE 
HENRY OSBORN LTD. NEWCASTLE ON TYNE 
SMITH, NICHOLSON & WEST LTD. HALIFAX 


MANCHESTER 3 
BIRMINGHAM 4 


ALEXANDER KENYON & CO. LTD. 
G. F. BRIDGES LTD. 

WOODBERRY CHILLCOTT & CO. LTD. BRISTOL 
MODERN TOOL & EQUIPMENT CO. LTD. BELFAST 
SMITH & GRACE (SALES) LTD. LONDON, N.W.! 








ARMSTRONG PATENTS CO. LIMITED BEVERLEY 





A102 


Over and over again a few minutes’ 
work with a Heli-Coil Kit will save 
costly work from scrap. No shop can 
achieve maximum output unless Heli- 


technique is rapid, simple and highly 


Reduce your reject list to-day... 





YORKSHIRE 


EVERTAUT 


AU Steel 
OFFICE CHAIR 


UTILITY 
PLUS 
EXTRA 


COMFORT 


WITH 











NOW FITTED IMMERSE 


** Oil immersed *’ centre 
screw and self-lubricating 
bush provide permanent 
lubrication and prevent 
squeaking. Reduces wear 
giving added life to seat 
adjustment. 


Fine cut screw thread allow 
fine adjustment to the seat 
height. 





PLAS otwer new EXCLUSIVE FEATURS 


Both seat and back rest are mounted on a scien 
fically designed steel pan which retains its shap 
throughout the life of the chair. Seat and bad 
rest are both padded with Latex Foam interla\ 
which in turn are covered and fitted with “Li? 
Grip *’ tead (Pat. applied for). 


Write for catalogue No: W.1\. 


EVERTAUT LID. prcoictrs 5. scot: & co 


WALSALL ROAD, PERRY BARR, BIRMINGHAM, 22b. 
London Office: Kern House, Kingsway, W.C.2. 
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All ¢ 
stand 
them 


ste ste ste 
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Telepl 
Propri 


GWB 


Control Panels for 
special purposes 


G.W.B. design and supply centralised control 
panels for many industrial applications. Available 
in a variety of forms, these panels conform to the 
most stringent specifications. Contactors, relays 
and isolators controlling individual machines are 
2 contained within separate compartments, and all 

maintenance and replacement of contactors and 
ancillaries may be carried out from the front. 





— G.W.B. engineers are available for the solution of 
circuit problems and any special operational re- 

2 quirements. Sales and 
v service staff are situated at 













convenient points through- 
out the country. 


Two section, two-tier panel, one 
of a series supplied to a well- 


known paper manufacturing firm. 





ot 


-RSE 
SRE L = ft i 
" ‘Levi cas 
© ggg 


AETTILEE 


syeett 








Special purpose panel 
supplied for the con- 
trol of an automatic 
brickmaking _ plant. 


Multi-motor control 
panel with individual 
compartment and 
isolation for each 
motor starter; sup- 
plied to a_ large 
synthetic fibre manu- 
facturing concern. 








EATURE 


a scient 
its sha 





All contactors are made to the famous G.W.B. 
standards. Among the many refinements making 
them pre-eminent in their field are: 


and ve % Sintered Tungsten-Silver contacts for LONG LIFE 
ih “Le s¢ Open type construction for EASY MAINTENANCE 
: , % Special coil design giving LOW CURRENT ABSORPTION 
G.W.B. Low Tension control gear 10—1,400 amps A.C. & D.C. 
G.W.B. FURNACES LTD 
; & Co, Lid 


Control Gear Division 
b. -°.0. BX 4, DIBDALE WORKS, DUDLEY, WORCS 
Telephone No. DUDLEY 4284 Telegrams: GIBWILDBAR, DUDLEY 


Proprieto, :: Gibbens Bros. Ltd. & Wild-Barfield Electric Furnaces Ltd. GWB407 
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STONEWARE 


EJECTORS 


for HEATING & CIRCULATING 









CORROSIVE LIQUIDS 


AND GASES 


Armoured Stoneware 
Swirl-type Ejector 


HATHERNWARE EJECTORS §$are 
made of high-grade Hathernware 
Chemical Stoneware, with steel or iron 
armouring as required. The adoption of 
Chemical Stoneware for these instru- 
ments adds greatly to their usefulness 
in the Chemical and allied trades, as 
Hathernware is proof against the attack of 
practically all industrial acids and corro- 
sive liquors at all concentrations and 
temperatures. 





STONEWARE 


Section: 
Armoured Swirl- 
type Ejector 


TYPICAL APPLICATIONS: 


@ Maintaining vacuum on filters and other 
closed vessels. 

e Entraining, discharging and absorbing 

gases. 

Priming pumps and setting syphons. 

Lifting liquids. 

Heating and circulating liquids. 


HATHERNWARE 


INDUSTRIAL CERAMIC ENGINEERS 





Write to Dept. EG for Catalcgue Secticn No. 11 


HATHERNWARE LIMITED, 
LOUGHBOROUGH, LEICESTERSHIRE. 


dmHL.46. 
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CONSULT us ror DESIGN 


METROLOGY 


| WILL DEVELOP YOUR SCHEMES OR ADVISE YOU ON 



















COMPLETE PLANT 


OR 
MODIFICATIONS 


JIGS, FIXTURES AND PRESS TOOLS 


Standards House, Deansgate, Manchester. 3. Tel. BLA 4337 








Even cleanliness costs less with E verex! 


Washing facilities on the factory floor can be 
simply and quickly installed with Everex 















Polythene Tube. Flexible, frost-proof, non- Ni 
corrosive and non-toxic, Everex saves all along In @ 
the line—from first cost to finished installation. a 
In this illustration Everex is employed for cold va 
water supply and waste outlet. The fittings are Con 
standard Fabex compression fittings. Everex, diffi 
Fabex, and the Crobrite taps and Everine wall rs 
tiles, also illustrated here, are all products of the _ 
Evered Organization. plate 
# setae of P 
fs ft aa hour 
- the guaranteed tube with the coloured line § 
Ara 
FIX AND FORGET toe 
wher 

up 
plica 


POLYTHENE TUBE 





EVERED & COMPANY LIMITED 


SURREY WORKS, SMETHWICK 40, STAFFS. Est. 1809. 
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This Now CURRAN Plant Links 
with the Progress of TIME 


1 


poy days of increasing productivity, a CURRAN IN- Scottish Agents :— 

IAL WASHING PLANT is the essential unit in the A 

production line of every modern factory. Angus & Crighton (Sales) Led., 
Illustrated above is a typical Curran Machine designed to 203 West George Street, Glasgow, C.2. 
degrease, rinse, chromate and dry clock parts, to ensure the . op. ” 

superb finish required by Westclox Ltd., and by whose Telegrams: “‘Trimac, Glasgow’’. 
courtesy we reproduce this photograph. Telephone: Central 1600. 


Write for details to 


EDWARD CURRAN ENGINEERING LTD 
PROCESS PLANT DIVISION , CARDIFF 


Telephone: Cardiff 33644 Telegrams “Cartridge Cardiff” 








P.P. 12 





Facts about ‘Porto-Power 


Applications of Hydraulic Equipment 





Y e a 
No. 9 Pulling a Pulley Apart 
In an electromagnetic separator, a conveyor belt takes mixed 
metal particles around a pulley. The pulley is an electromagnet. 
Non-magnetic particles fall off, but magnetic particles adhere 
to a belt until it has passed completely around the magnetized 
pulley. 


Containing heavy coils and windings, these pulleys are extremely 
difficult to dismount for overhaul, but Rapid Magnetic Machines 
Ltd., make light of this task by using Porto-Power. A P.76 
Hydraulic Hand pump (A) actuates an RC251 20 short-ton 
ram (B) coupled to a chain pull plate (C). Chains from the 
plate pass through the pulley spokes. The irresistible pull 
of Porto-Power draws the pulley off the shaft in less than an 
hour. Previously the job took at least 12 hours and sometimes 
several days. 


Arange of standard attachments is available 
{0 cover almost every need in industry, but 
where necessary engineers can readily make 
up special attachments for specific ap- 


plications. Power’”’—“BLACKHAWK”’. 


FOR DEMONSTRATION OR CATALOGUE PLEASE WRITE TO DEPT. E.D. 


Sole Distributors and Service Agents: 
BARRUS E. P. BARRUS (CONCESSIONAIRES) LTD., 12-16 Brunel Road, London, W.3. 








The more you know about ‘“‘PORTO- 
POWER” the more you will wish to 
use it—there is only ONE ‘‘Porto- 


Telephone : SHEpherds Bush 3425. Telegrams : Engtools, Wesphone, London. Manufactured in Great Britain. 
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METAL 


to 


Rust and corrosion are the greatest 


menaces to metal surfaces and can only 
be prevented by the application of a 
first-class priming paint while the 
metal is in new condition. 

The Walpamur Company Limited 
make priming paints especially formu- 
lated for this purpose and an 
informative leaflet descriptive of them 
will be sent in response to a postcard 
to The Walpamur Co Ltd, Darwen, 


Lancs. 





BY APPOINTMENT 
TO HER MAJESTY THE QUEEN 
MANUFACTURERS OF PAINT 


DARWEN & LONDON 


Makers of Paints, Enamels, Varnishes 


and Industrial Finishes of all types. 


prevent 


PRIMING 
PAINTS 


do much 


THE WALPAMUR CO LTD 


wed 

























The great and the little 


Have need of one another 





FRENCH PROVERB 





A great machine is necessary for the 
production of work of ultra fine limits, 
but it is the hand and eye of the operator 
that determines the ultimate quality of the 
work. 

The optical scales make possible 
machining limits on this jig borer as fine 
aS .000125. 

Other equipment in our machine shop 
is of similar calibre. We shall be happy to 
supply you with full details. 


EB cninenan 


AND 
LACKBURN 


CONSTRUCTION CO, LTO. 











ARMOURY CLOSE, BORDESLEY GREEN, i 
BIRMINGHAM, 9 KEE 
and 


HARLEY STREET, BLACKBURN 
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¢ HOLLOW BORED SHAFTS 


We specialise in deep hole drilling in the solid bar; we 
have developed this process commercially over the past 





years. The chief advantages of the hollow bored 
shafts made in this way are as follows :— 
le PRICES ARE KEEN particularly where small quantities or 
ie special sizes are required, or where the bore diameter 
isless than half the outside diameter. 
p SPECIAL PROBLEMS can be dealt with by the hollow boring 
0 method that cannot be dealt with practicably by any 


other process. We can for instance drill different 
diameter bores within one shaft, profiled if necessary 
toany shape required. 

If you want quick delivery of hollow bored shafts — 
whether in stock sizes and shapes or to your own 
specifications —it’s worth getting to know more about 
keeton’s. We bore any diameter hole from 2?” to 6” in 
lengths up to 4’ in the smaller bores and up to 18’ in the 
larger bores. Send for free leaflet. 


TRADE 


KEETONA 


™ KEETON SONS & CO LTD 


KEETUNA WOKKS, GREENLAND ROAD, SHEFFIELD, 9 
A MEMBER OF THE FIRTH CLEVELAND GROUP 


CRO 3KH 
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INCLUDING 
ENGINE 
LINERS 
and 
BLOCKS 


consult 





LIMITED 


WV 
ae ; 


STUDLEY ROAD: REDDITCH 
WORCS. Telephone: Studley 121/3/4 











YOURS for the Asking 


LEARN HOW TO:— 
SPECIFY, 

TEST, 

USE, 


SHERARDIZING 
















ZINC ALLOY 
RUST PROOFING CO. LTD. 


SHAKESPEARE STREET, WOLVERHAMPTON 
TELEPHONE: WOLVERHAMPTON 20647/8 
ALSO AT LONDON & ROCHDALE 





















HOT BRASS 














Th “M has b 
PRESSINGS mocared wich he ras Foundry 
rade since : 
A N i MACHINED We specialise in the manufacture of 
BRASS WORK Fittings for the Gas Industry and 





Machined Brass Components and 
Forgings for numerous other trades. 
May we have the opportunity of quot- 
ing for YOUR special requirements? 








_ MIEES EE NeEA 8 SON ; 


illustrated folder E!. tecepHone (BIRMINGHAM ) LIMITED crams: castes 


MESSENGERS “ 


SPRINGFIELD 
449 BIRMINGHAM II ENGLAND aizmixciaw 7S 
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INDUSTRIAL FREE WHEEL UNITS 
for incorporating in all types of machinery as— 


RETURN LOCKS, OVER-RUNNING 
CLUTCHES and CONTROL CLUTCHES 


These units can be incorporated in machinery as RETURN 
LOCKS to prevent reverse rotation, e.g., in lifting tackle and con- 
veyor belts, or as SAFETY DEVICES against drive failure. 
Further, they can be used as CONTROL CLUTCHES for 
various types of drive in machine tools, textile machines and 
packing machinery. They also have applications as OVER- 
RUNNING CLUTCHES in calenders, rolling mills, printing 
machinery, blowers, pumps, etc., and act as a protection against 
excessive rotational speed or as a means of equalising speed 
differences in many types of machinery. 


All parts of these precision Units are hardened and ground, the 
star wheel has individually sprung clamping rolls and side discs, 
the outer ring is provided with two slots, and a standard keyway 
is fitted. The standard range comprises 14 types, with bore 
diameters from % to 5 in. and special types in larger sizes for 
higher speed or special applications can be supplied. Detailed 
leaflet on request. 


MACHINE SHOP EQUIPMENT LTD. Spenser St., London, S.W.! Tel.: ViCtoria 6086 


































MEETS ALL THE RECOMMENDATIONS OF THE MINISTRY OF 
LABOUR AND NATIONAL SERVICE FACTORY DEPARTMENT 


The Photo-electric guards for the 

protection of press brakes and similar 
machinery is the modern answer to safety 
problems. Why use cumbersome mechanical 
press brake guards, which slow down production, 
when a curtain of light can be projected 
across the danger zone with a higher 

degree of protection without hampering 

the worker in any way. This means not only 
greater safety—but increased efficiency. 















Manufactured by 


full particulate tom Sole Beltinag lagenta tn UK Ae Pass aatas 

RADIOVISOR PARENT LTD 
J. BROUGHTON & SON (ENGINEERS) LTD STANHOPE WORKS, HIGH PATH, LONDON, S.W.19 
“Security” Works, 234 Pershore Road South, Kings Norton, Telephone: CHERRYWOOD 5351 


Factory Centre, Birmingham, 30. Tel: Kings Norton 3305 the Fitet: Name tn Pholo-Eleotite Contos 
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rr. B. Cow FoR RUBBER 





a “ 


UBBER 
in any shape or form - see 


eae 


FOR ALL TYPES OF 
RUBBER MECHANICALS 


We have at your disposal a com- 

sheen tetieer taill for the: produc- Crab or Pulley Block, Transfer, Low Headroom, 

tion of mixin mouldin ex- Ca ge or Floor control—any combination pro- 
Bs, ss, vides the right answer from the MATTERSON 

range of ELECTRIC OVERHEAD CRANES 

of rubber mechanicals. If your up to 10 TONS CAPACITY AND 75 ft. SPAN. 


problem is something to be made AND a 
is eilbes ee ae le seems am, of course, POSITIVE, ALL-MOTION CREEPING SPEED ! ! 


just our job. 


trusions, bondings and all types 


MIXINGS - MOULDINGS - EXTRUSIONS - BONDINGS IN RUBBER 


GEO. H. HUGHES LIMITED., EDGEMOND AVENUE, ree eae a eee aa 
TYBURN, BIRMINGHAM 24 
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ssNOMINAL PIPE BORE’? 


“Unkind, Broadbent, and inhospitable. 
I prefer a cigar, myself, but our visitor 
has a right to his enthusiasm. Besides....’’ 
“Not pipes, pipes—factory pipes, coming out 
of boilers. He wants to wrap them with Mineral Wool.” 
“On the principle that it is less 
fatiguing to save money 
than to earn it ? Sensible fellow.”’ 
**All very well for you to talk. I’ve got to 
calculate the thicknesses.”’ 
**You work too hard, 
Broadbent.”’ 
“Somebody has to.”’ 
**You should fill in the 


coupon, my dear fellow: 


\ 
= 
Nati” 


re 
VY 


>> 


I’ll send you 
some tables.”’ 





‘OL 4481 























To Messrs. JONES & BROADBENT LTD. 
5 PERREN STREET, LONDON, N.W.5 
: Please send without obligation your Technical Data Sheets 
i giving full details of J & B INSULATION 


} NAME_ 











! ADDRESS 
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keep handling 
costs low 


SPENCER) 








handling plant 


Our experience in the field of mechanical handling, 
gained over many years of service to industry, 
is at your disposal to assist in solving any handling 
problem which at present involves high time and 
labour costs in your organisation. 


SPENCER (MELKSHAM) LTD. 


MELKSHAM WILTSHIRE 


BRANCH OFFICES: 


Ingersoll House, 9 Kingsway, W.C.2. Tel: Covent Garden 1800 
34 Castle Street, Liverpool,2. * Tel: Liverpool Central 3738 








The Vickers Portable 
Hardness Tester 


The Vickers Portable Hardness Tester incorporates 
all the well-known features of the Vickers Pyramid 
Hardness Testing machine. The standard Vickers 
Pyramid Diamond Indenter is used in conjunction 
with the Micrometer Ocular, so that all readings 
obtained are the internationally recognised VPN. 
Combined with this accuracy is a portability which 
enables it to be used over an exceptionally wide 
range of applications, and it is particularly useful 
for large and heavy components which cannot be 
tested by the standard Hardness Tester. 


The Vickers Pyramid Hardness Testing Machine— 


compact in size and comprehensive in service, it enables 


Taking the measure of HARDNESS 


immediate and precise testing to be carried out at the 


place of production. 


The Vickers Portable Gear Hardness Tester— 
similar in principle to the general purpose Portable 
tester, but specially developed to measure the hardness 


on the pitch line of gears. 














Taking the hardness of a large-diameter shaft 


Please send for a catalogue giving full details. 


VICKERS - ARMSTRONGS 


Tel: METropolitan 8877. 










(ENGINEERS) LIMITED 
13 City Road London E.C.1. 


*Grams: Vicksbox, Ave., London, 
TGA. CHé6l 











Cut costs— 


speed production 


REGLUS 


SWISS BUILT 
UNIVERSAL 


m4 DRILLING JIG 
FULLY PATENTED 


Here, at last, is a really 
efficient, universal jig made to 
the highest standards of Swiss 
precision, simple to set up, and 
covering an immense variety 
of components, round, flat or 
irregular in shape. 





Midlands : R. G. Boardman & Co., 44, Summer Row, Birmingham. 
T. Maskill, 71, Cookridge Lane, Leeds. 
B. Pidd, 35. South Road, Weston-Super-Mare. 


Yorkshire : 
West of England: 


Sub-agents : 


Two models: for 
ponents up to I} in., and 4 in. 
respectively. 


Quick delivery 


FRED FERRARIS 
(CLERKENWELL) LTD. 
14, Northampton Square, 


London, E.C.|. 
Tel. CLE 2676/7 


Liverpool : 1. G. Southall, 19, Highville Road, Liverpool. 
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The Nitriding Process 
for Case—hardening 
Special Steels by 

Nitrogen offers 





@ Surface hardness up to 1100 D.P.H. 


@ Retention of full hardness after 
heating to 500° C. 


@ Maximum resistance to frictional 
wear and fatigue. 


@ Improved resistance to corrosion 
by water and steam. 


Particulars from :— 


NITRALLOY LIMITED 


ATLAS WORKS SHEFFIELD 4. 
Telephone: 26646 Sheffield. Teleg-ams: Nitralloy, Sheffield. 
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LITCHFIELD 
WA BROTHERS 


i lc PRODUCTS 


HERS Lvov. V eves, 


ee eS 234 





after PRESSINGS 


If you require pressings consult Ward 
tional (Metal Details) Ltd. We are specialists 
in the manufacture of all types of small . 
and medium pressings of any shape, size 
and thickness, in steel, tinplate, copper 
etc. from which complete assemblies can 
be fabricated by welding, soldering or 
brazing. 

Illustrated here are some examples of 
our products, and similar components (anteariey) LTD. 
can be produced to your own specifica- 
tion and design, and supplied in painted, 


plated or enamelled finishes. D A R L A S T 0 N b) T A F F S 
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greater industrial 
efficiency 
firmly stands on 


TyproD 


Mats 


“Typrod” Mats give comfort 

where it is most needed, arrest stand- 

ing fatigue and ensure greater 
industrial efficiency. Both rigid and 
roll up types are made, and their surface 
properties prevent accidents and break- 
ages. In standard sizes, or in special sizes 
and shapes to order. 


Where machine lubricant is in use, oil 
resisting material is supplied. 


Guaranteed. Contractors to the Ministry of Works, 
Ministry of Supply, British Transport Commission, etc. 


The link between efficiency and comfort 


TyvproD ..: 


Manufactured by 
TYRE PRODUCTS LTD., 
303 Harrow Road, Wembley, Middlesex 
Telephone : WEMbley 9555 





= ~ is . = 
GENERAL SPINNERS — 
in all METALS. 


SHEET METAL sane, 


ee 




















LIGHT METAL PRESSINGS. 


as 8 oe bee ber om OF 01 0) (S35 om 
LIMITEC 
ATE ORD LANE 


Spinners to the 


DAIRY, ELECTRICAL, MOTOR AND OTHER INDUSTRIES 








~s BRITISH DESIGNED 


4/7 MICROSWITCHES 


are in step with modern developments, using 
a specially designed free-hinge movement 
giving repeatability of switching at exactly 
the same point of actuator travel. Please 
write for full details of the complete Pye 
range of microswitches. 

Two recent additions to the extensive Pye 
range :— 


TYPE 427 
Protruding lever 
microswitch 


Fine limit multi-contact 
microswitch 


PYE LIMITED, SWITCH DIVISION 


Otehall Works, Purgess Fill, Sussex Tel. Burgess Hill 2791/2 
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Its money 
down the dram 


COMPRESSED AIR LINE 
Few of us these days can afford to be careless with mone} 
When it comes to impeding production or impairing valuabl 
equipment, the matter is of some urgency. That's wh! 
Victor Aridifiers and Water Traps are being called upor 
more and more to solve water problems in every field 0 
industry. 


Please write, and we will 
send you full details of our 
Aridifiers and Water Traps. 


VICTOR PRODUCTS (WALLSEND) LTD., 
Wallsend-on-Tyne, England 


Phone: WALLsend 3271/2/3 Grams: Victor Wallsend 


London Office: 26 Millbank, S.W.1. Phone: Tate Gallery C033 
Midland Area Office: 11 Pitt Street, West Bromwich 
Phone: West Bromwich 2216 
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Specialists in Precise Equipment for 


SHELL MOULDING and 
PRODUCTION RUNS 


PRESSURE CAST 
PATTERN PLATES 


for Irregular Joints, also Jigs, 
Tools and Formers for Die Sinking. 


WOOD PATTERNS 
up to 20’ x 15’ x15’ 


J. Js HARVEY & 
PRESSURECAST LTD. 


LIME BANK STREET . MANCHESTER i12 
TELEPHONE: ARDWICK 604! 











MODERN HYDRAULICS 


demand 


MODERN ANCILLARIES 


reer-Mercier Accumulators, offering power intensification, pressure storage, 
ock absorption, volume compensation, and surge elimination, are available in 
variety of sizes to suit any modern hydraulic application. 


Finney Sensitive Pressure Switches 
provide a pressure range of 
400-4,000 P.S.I. with pressure 
differential adjustable between 
100-500 P.S.I. For wide 
differentials two micro-switches 
are fitted. 


This Cut-Out Valve automatically 
isolates recording instruments from 
pressure surges and offers complete 
protection within its pressure 

range of 50-4,000 P.S.I. 


FAW CETT-FINNEY LIMITED 


BERKLEY STREET BIRMINGHAM 1 : FF/S P2996 
Telephone: MIDLAND 3795 (3 lines) Cables: FINHYD BIRMINGHAM 
A METAL INDUSTRIES GROUP COMPANY 
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TO INDICATE CONTROL OR RECORD 
TEMPERATURE 


For accuracy, ease of reading, robustness, economy and long, trouble free 
life install Rototherm Thermometers, Controllers and Recorders. Specialists 
in bi-metallic applications. Write for details. 


ototherm 


BI-METAL MERCURY-IN-STEEL VAPOUR PRESSURE 
THE BRITISH ROTOTHERM CO. LTD. 


Merton Abbey, London, S.W.19 LiBerty 766! 
Midland Factory: Hollis Street, New Basford Nottingham 77847 


FROM 3’ dia. Instr: ment 
Pivots... TO 
2’ 6” x a dia. 
Gear Chan se 
Levers. 


For a wide «ange 

of components fo the 

Aircraft, Automobile and 

Engineering Industries we 

quote satisfactory prices, good 

delivery service and fine limits of accuracy, 
Our range includes countless types of turned 
parts and inserts, link pins, yokes, etc.—also 
General Production Engineering including 
Standard Taper Pins, Centreless Grinding, Auto- 


matic and Capstan work, etc. Send us your 
enquiry. 


THE DIAMOND SCREW & COTTER CO. LTD. 


Cherrywood Road, Bordesley Green, Birmingham 9 
Phone: ViCtoria 2748 PBX Grams: Concentric, Phone, B’ham 9 


Fully Approved by M.0.S. 6/49 and Air Registration Board 











MAVITTA 


DRAFTING MACHINES 


A complete range of Drafting Machines for Boards 
up to 50 feet long, both vertical and horizontal. 
Adjustable Drawing Stands and Boards. 
Mathematical Scales in various materials. 
Surveyor’s Rods. Isometric Projection Machines 


THE MASTER-—Ilatest 
inour range—Linkage by 
steel bands and pulleys 
—360 degrees rotation 
of index head—auto- 
matic location of main 
angles by press button 
through knob—dquick 
release of head for lining 
up to drawings—counter 
balanced for vertical use 
—modern styling and 
high quality finish. 


FULL CATALOGUE ON 
APFLICATION 


The MAVITTA DRAFTING MACHINES LTD. 
HIGHLANDS ROAD SHIRLEY BIRMINGHAM 
Phone: SOLIHULL 2231/2 Grams: Mavitta, B’ham 
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PLASKLIP secures cables 


QUICKER, SIMPLER, SAFER , 


The Plasklip has the 

advantage of being 

non-metallic and impervious 

to tropical conditions, it is 

the answer to all cable 

securing problems in 

electrical equipment. Made 

of strong non-magnetic high 

dielectric material it will outlast the cables or 
components it secures. Approved all services. 


the snap on Bush 


that can’t come out! 
Easy to fix. Safe in use. 
Saves time. 


The Insuloid Bush is 
: instantly fixed by a simple 
\N finger acion, and yet it 
provides complete security 
when assembled. High 
dielectric. Fully tropical. 
Approved all services. 


Samples and literature available on 
request. 


RQ’ « 
NAAARANHN 


INSULOID MANUFACTURING CO. LTD. 


Sharston Works, Leestone Ave., Wythenshawe, Manchester. 
Tel: Wythenshawe 2842. 
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QGLrLaane 


YOu D0NOT 

THROW AWAY THIS 
GOGGLE WHEN THE 
WINDOW 1S DAMAGED 


Most industrial goggles are fit only for the 

scrap heap when the windows get scratched. 

Not so with BIRMITE and BIRFLEX 

Goggles—THEY HAVE REPLACEABLE 

WINDOWS. They give unlimited life from 

the original pair. This is not only good 

economy but is sound common sense, for = 

no worker will risk his eyes SRS PERE : 

when a new window can 

be fitted in a few minutes. Bi fh es t T E LAST LONGER-COST LESS 

No employer will begrudge 

the low cost of replace- WINDOWS REPLACED IN ONE MINUTE—ONLY 1/6 EACH 

ment windows, as it pro- rN | B) Types available : a 

longs the life of the %* BIRMITE rigid plastic frame and clear window. 

goggle. & F RE L E x %* BIRFLEX pliable polythene frame and clear window. 
% BIRFLEX opaque polythene frame and dark green 

tinted window—approved for gas welding without flux. 


% BIRFLEX (anti-glare) pliable polythene frame with 
INDUSTRIAL GOGGLES either light green or smoke tinted windows. 
% BIRFLEX MAJOR for workers who wear spectacles, 
cost 72/- per dozen, replacement windows | /9 each. 





Features include: Frames and windows 

moulded to facial ig met vee 2 

adjustable elastic headband. THE OST 

Ee ee ete One THe naRer, DIRECT TO you From [LY 9 a 

Samples will be sent on request (returnable PERDOZEN 
within 7days if not required). : 











Please address your request to: Dept. A 
E. ELLIOTT LTD. Head Office & Works: 315 S Lane, Bir 
Tel: ASTon Cross 1156-7-8-9 


BUILT TO LAST !— 


We manufacture a wide variety of Industrial 
Ovens. Box Ovens for tray or trolley loading, 
Conveyorized Ovens suitable for manufacturers 
needing a continuous finishing process of fine quality, 
with economy of labour and fuel. To obtain the right 
equipment suitable for your process consult us now. 








mame Client recently required a spare part 
for one of our Conveyor Ovens that has 
been in continuous operation for 


the past 20 years. 


A. E. GRIFFITHS (SMETHWICK) LTD. 
BOOTH STREET, ’ BIRMINGHAM, 2I 
Phone: SMEthwick 1571/5 Guaw Grams: Grifoven, Smethwick 
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Empire Engineering (Co. (Manchester) a 


High Class Brassfinishers and General Engineers 


Makers of :— 
Mechanical Lubricators for Diesel Engines, Relief Valves for Compressed Air © nits, 
Oil Engines, Steam Engines, Air Compressors, Air Receivers, Steam Lines, et« 
Conveyors, ete. Displacement Lubricators for Steam Driers, Oil Separators, 
Steam Engines and Air Lines. Hand Pumps. 


Empire Works, Clarendon Road, SALFORD, 5, L:nes, 


Telegrams: Appliances, Phone, Manchester Telephone: PENdleton 2339 


TEST PUMPS? 


C2 Bailey 


Immediate delivery avail- 
able from a wide range of 
sizes and types for all 
industrial purposes from 
300 p.s.i. to 45,000 p.s.i. 


Illustrated: Hand-operated 
concentric ram test pump, 
with 2 in. ram fos rapid 
filling of vessel to be tested 
and % in. ram for obtaining 


CUSTOM MADE eo A the pressure. Suitable for 
PRECISION GLASS MOULDINGS (. oon PE ane 


! TO 2 DIAMETER 
SIR W. H. BAILEY & CO. LTD 


PATRICROFT * MANCHESTER 


THE ENGLISH GLASS CO.LTD 
2 Phone: ECCLES 3487-8-9 
EMPIRE ROAD, LEICESTER Lies Grams: BEACON, ECCLES. 
ra ? LONDON OFFICE: 4 Domingo Street, London, E.C.!. Tel: Clerkenwell 0791/2 
SLUICE VALVES - REDUCING VALVES ° TEST PUMPS ~° TURNSTILES 


a » ella * TURNED PARTS 


FROM 470 2% DIA. 
TO CUSTOMERS SPECIFICA TION 


D TELE PHOWE - 
LT MIDDLETON 3681-2 








52 
('s 


“avail- 
nge of 
or all 


; from 
) p.s.i. 


erated 
pump, 

rapid 
tested 
faining 
ble for 
) p.s.i. 


‘0. LTD 
AESTER 


7-8-9 
CLES. 


211 0791/2 
RNSTILES 











For quick service at the right price 
get in touch with 


GRIFFITHS GILBART LLOYD & CO., LTD., 


EMPIRE WORKS, PARK ROAD, BIRMINGHAM I8. TEL. NOR. 6221. 
CAPSTAN AND AUTOMATIC WORK AND SHEET METAL PRESSINGS IN ANY METAL, ANY FINISH, ANY QUANTITY 








O Mncceated density 


Greatly increased density of line colour without loss of 
printing speed. 


OQ Greater contrast 


Exceptionally smooth colour continuity resulting in re- 
markable sharpness of line and clarity of print from weak 
pencil line originals, 


© Faster printing speeds 


OW Introduction of faster printing blackline materials per- 
mitting rapid exposure even from relatively opaque 


originals such as typewritten business letters. 


ah avadable with the tuproved UNAX and AMMONAX MATERIALS 


f you are not already using Unax semi-dry or Ammonax ammonia vapour developed Dyeline Processes please write for 
‘ample test rolls to prove the advantages of these new coatings 


HALL HARDING LTD) ssc tee ne soemos nar, ows 

















PAREAY 


faigys OS = 
»” 


oe CARBIDE INSERTED 


They are Tough and Hard and outlast many H.S. 
Steel or ‘‘Live’’ Centres. ‘‘PAREX’’ means 
accuracy with economy. They are supplied in all 


standard tapers, or special for light or heavy duty there’s never a drip through 


lathes and grinding machines. ‘‘ PAREX”’ metal 
is not affected by ordinary abrasive grits. Send 
for price lists and literature to Sole Makers : A hbihe 

a@ genuine Clip 


ERNEST TURNER ¢ Go. (aLFoRo! LTD mio. TAD a 


L. ROBINSON & CO. (GILLINGHAM) LTD 


“ Parex’’ Works, West Burton Street, Salford, 5. — — va — _ 


Tel. Tra. Park 1381. 





















































Y? 
PLASTICS ie) 3 INDUSTR 











aM, \ 


HAVE the experience 
AND the equipment 


Compression and Injection Mouldings 
Sawn and Machined Parts 
PERSPEX and P.V.C. Mouldings 
Laminated Tubes, Angles and Channels 


9 > ™ 
Vv ca & MICA PRODUCTS LTD 
h MARY ST - BIRMINGHAM 12 - Tel Calthorpe 1303 


Ve L LONDON 28 Queen Anne's Gate S.W.! Tel WHitehall 8892 
me aa One of the group of companies associated with the 


BULLOCK STREET WORKS, BOLTON line —_ 
Telephone : 1143 Established 1860 (Nis 


Southern Areas Electric Corporation Limited \ | iT 


iliiinunean eeettiillll 
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On the contrary, it’s a fact that BOOTHS do 
sell space. But it’s space surrounded by walls of 
steel for the storage and processing of 

liquid in bulk. Large tanks, small tanks, 

and stainless steel pressure vessels for a 
miscellany of purposes, are regularly fabricated 
to meet specific needs. If you have a bulk- 


liquid handling problem—let’s hear about it. 


Serving Industry in every capacity 


B C) OH All Welled Stee! 


TANKS & PRESSURE VESSELS 


JOHN BOOTH & SONS (BOLTON) LTD., HULTON STEELWORKS, BOLTON 
Telephone: BOLTON 1195 | LONDON: 26 VICTORIA STREET, WESTMINSTER, S.W.1. Telephone: ABBey 7162 








CALDWELLS ” i." STAINLESS STEEL 


Chemical Plant, 


Mixing Vessels, 
Storage Vessels, 


Tanks, Ducting, 
Piping, Flanges. 
SPECIALISTS IN STAINLESS STEEL 





AND MILD STEEL FABRICATION. 





CONSTRUCTIONAL STEELWORK. 





CAPSTAN AND REPETITION WORK. 
SEND YOUR ENQUIRIES TO: 


T. CALDWELL & SON 


ST. JOHN STREET, BOLTON 





Est. 1877 Phone BOLTON 3672 (2 lines) 
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eats at o? I 
yen ee Ae & 
i) DESO 74 ¢ 
ay \ } igh 9) 4 
0S me NU stanparo ® 
is NE —~ ELECTRO-MAGNETIC ¥ 


“COUNTER ASSEMBLIES 
Eb 


hot? 


HAND TALLY COUNTER 





<a 
» 

, 
ce nT } | 
\\ \ x 
Ye’ 


£ : - y | SMALL STROKE WITH RESET 

y fi ) > : Sige E : ee 
| / ase \yf 

|| Is DN SS y 
\ GQ) LP oe ¥ _é | 
= ly \et— MEDIUM SIZE 
etic COUNTING INSTRUM ce 
ELECTRO-MAGNETIC 


5 ELSTREE WAY BOREHAM WOOD _ HERTFORDSHIRE 
Telephone ELSTREE 1382-3-4 


Data on Fans 


We hey of Fine : . = = — and 


Springd forover — Ventilation 
cnlury - ; 7 p 


Woods Practical Guide 
to Fan Engineering 


by W. C. Osborne and 
C. G. Turner 


has filled a gap in 
engineering bibliography 


oADke 7 Informative reference on ventilation require- 
sorte, 4 F ments, heat losses; fan selection, performance 

S/ynconvitionat €) bee ’ i ’ »?P : 
} sf) a and design system resistance, noise in fan 
team 6 : systems, hazardous conditions. 227 pages. 
9 in. X 6in. Bound full cloth. Price 12s. 6d. 


Also French Edition: Price £1 17s 


BROADBENTs (0.( Seas Tl se aceiiiiabdltaasiiatiaa 


Ghove Sing Werks. WINCOLN STREET, q WOODS OF COLCHESTER LTD. 


ROCHDALE Lancs. Ahore:-Rochdale4o28-9 Colchester, Essex ia 
MAAAAAAAAAAAAAAA 
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—— No 8 BA THREAD 


22 seconds 


This component of mild steel is 
produced on a PETERMANN P.4 
(4 mm) machine in 22 seconds, and 
is but one example of the many 
components for which Petermann 
Automatic Precision Lathes are 
ideal. 


Ye4 1 


137 DA 


078 DIA 


te Yo4 Ova 


= 


Adjustable speeds 3,050— %2 


12,200 r.p.m. 
Capacity up to " dia. x 1.57” long. a 


Six tools in independent holders. enss 
Headstock controlled by cams and adjustable followers 
Screw head slotting attachment can be used. 

Other Petermann models available. 








CHARLES CHURCHILL & CO LIMITED 


E€OVENTRY ROAD SOUTH YAROLEY BIRMINGHAM 25 


BRANCHES LONDON GLASGOW NEWCASTLE MANCHESTER 





4 ¥' 


FLAME FAILURE AND IGNITION 


= 
e 


This new photoelectric unit FSD2 
provides fully automatic lighting se- 
quence and flame failure protection for 
burners under on/off thermostat control. 

It is completely electronic, dispensing 
with thermal delay switches. 

“Failure to ignite” time is kept short. 

Fully safe operation is ensured. 

The FSD2 will particularly interest 
burner manufacturers, as well as users 
of small oil burners. 


List Price - - - - £19 10. 


> 
< 


= 
oO 
' 





for LIGHT-OIL BURNERS 


(9 ELCONTROL LTD.10 Wyndham Place, London, W.| 
&. Amb: dor 2671 for LEVEL CONTROLS, TIMERS , ? 
ccs tees Geveuee semen Write for full details and illustrated Data Sheet 


i Be i i i i i A i i i a a a a a a a a a a a 
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Index to Advertisers and their Advertising Agencies 


Abbey Panel and Sheet Metal Co. Ltd., The _ 
Agency—Willington Advertising Ltd. 

Acheson Colloids Ltd. 
Agency—Central News Ltd. 

Acru Electric Tool Mfg. Co. Ltd.. The _ 

A.C.V. Sales Ltd. os 
Agency—Crane Publicity Ltd. 

A.E.l. Lamp & Lighting Co. Ltd. (Mazda Lamps) 


Agency—Mather and Crowther Ltd. 

Air Control Installations Ltd. A2I 
Agency—The Warren Seymour Co. Ltd. 

Airsonic Ltd. _ 
Agency— He Baratte & Associates Ltd. 

Angus, Geo., & Co. Ltd. Alg 
Agency—J. Peers & Associates Ltd. 

Angus, Geo., & Co. Ltd. 

Agency—Redheads Advertising Ltd. 
Archdale, James, & Co. Ltd. 
Armstrong Patents Co. Ltd. 

Agency—Ingham Butterworth Ltd. 
Armstrong Siddeley Motors Ltd. 

Agency—Alfred Pemberton Ltd. 

Atlas Plating Works Ltd. os 
Agency—White & Carter Ltd. 

Austin.ite Ltd. A8) 
Agency—Cecil D. Notley Adv. Ltd. 
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Co. Ltd., The A68 
Agencyv—National Public ity Co. Ltd. 

Automotive Engineering Ltd. Al7 
Agency—Oelrichs Advertising Ltd. 

Autronic Developments Ltd. 

Avery, W. & T., Ltd. 

Agency —W. S. Crawford Ltd. 


cover 4 
Alls 
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B.S.A. Tools Ltd. 

Bailey, Sir W. H., & Co. Ltd. 
Agency—Technical & General Adv. 

Ltd. 

Baldwin Instrument Co. Ltd. A27 
Agency—Crane Publicity Ltd. 

Ballinger, L. J. H., Ltd. — 

Barrus, E. P., (Concessionaires) Ltd. A105 
Agency—Alfred Bates & Son Ltd. 

Beakbane, Henry, (Fortox) Ltd. _ 

Berry, Henry, & Co. Ltd. ...... AS8 
Agency—Whitehall Adv ertising Agency 

Bird, W. H., & Sons Ltd. _ 
Agency—Walter Pearce & Co. Ltd. 

Birmingham & Blackburn Construction Co 
Ltd A105 


td. 
Agency—Oldfield & Sharp 

Booth, John, & Sons (Bolton) Ltd. Al2l 
Agency—Commercial Advertising Service Ltd. 

Borg & Beck Co. Ltd. _— 
Agency—H. Raymond Morgan 

Borg-Warner Ltd. 2 A8 
Agency—Stowe & Bowden Ltd. 

Boulton Paul Aircraft Ltd. a 
Agency—S. D. Toon & Heath Ltd. 

Bound Brook Bearings Ltd. _ 
Agency—Godbolds Ltd. 

Brady, G., & Co. Ltd. 
Agency—Stowe & Bowden Ltd. 

Briscoe, W.H., & Co. Ltd. 
Agency—A. N. Holden & Co. Ltd. 

British Electric Resistance Co. Ltd., The — 
Agency—Dorland Advertising Ltd. 

British Electrical Development Assn., The A69 
Agencv—Mather & Crowther Ltd. 

8.M.B. (Sales) Ltd. —_ 
Agency—K. S. Advertising Ltd. 

British Power Transformer Co. Ltd. 
Agency—Dorland Advertising Ltd. 

British Rolling Mills Ltd. _ 
Agency—Maurice G. Parker Ltd. 

British Rototherm Co. Ltd., The 
Agency—Pitchford’s Advertising Ltd. 
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Agency—Cross-Courtenay Ltd. 
lewis Spring Co. Ltd., The 
Agency—Nicholls Dorrity Adv. Ltd. 
ley’s Maileable Castings Co. Ltd. 
Agencv—H. Raymond Morgan 
Lincoln Electric Co. Ltd. 
Agency—London Press Exchange Ltd. 
linread Led 
Agency—Beardmore Advertising Ltd. 
Litchfield Bros. Ltd. 
Agency—Bemrose Advertising Ltd. 
lloyd, F. H., & Co. Led. 
Agency—Print for Industry Ltd. 


— Shop Equipment Ltd. 
Agency—Geoffrey Dadd Ltd. 
Madan, Chas. S., & Co. Ltd. _ 
Agency. —Portland Adv ertising Ltd. 
Magnetic Valve Co. Ltd., The A75 
Agency-—Crane Publicity Ltd. 
Mason Bros. (Jigs & Moulds) Ltd. A83 
Agency—Seal Advertising Service 
Matterson Ltd. Allo 
Agency—Portland Advertising Service 
Mavitta Drafting Machines Ltd., The 
Agency—John Haddon & Co. Ltd. 
Measurement Ltd. 
Agency—Robert Brandon & Partners Ltd. 
Messenger & Sons (Birmingham) Ltd. 
Agency—L. J. Fowler & Co. Ltd. 
Metallisation Ltd. _ 
Agency —Murray Watson Ltd. 
Metrology Ltd. 
Metropolitan-Vickers Electrical Co. Ltd. 
Agency—Technical & General 
Agency Ltd. 
Midland Electric Manufacturing Co. Ltd. 
Agency —S. H. Benson Ltd. 
Midland Heating & Ventilation Ltd., The 
Agencvy—A. N. Holden & Co. Ltd. 
Midland Industries Ltd. 
Agency —A. A. Black Ltd. 
Minganti, Giuseppe, & Co. 
Mining & Chemical Products Ltd. 
Agency —John Mitchell & Partners Ltd. 
Mirrlees, Bickerton & Day Ltd. 
Agency —Rowlinson- eaten 
Mokes & Co 
Agency — Beardmore Advertising Ltd. 
Monks & Crane Ltd. 
Agenc»—Sandbrook, 
Monochrome Ltd. 
Agencv—Glovers Advertising Ltd. 
Moon Bros. Ltd. 
Agency —Donald Macdonald Advertising Lid: 
Morgan Crucible Co. Ltd., The ASI 


Allé 


A108 


A104 
cover | 
Advertising 


Metcalf & Co. Ltd. 


DECEMBER 1956 


Index (continued) 


Morris, B. O., Ltd. 
Agency—C ‘ogent Advertising Service Ltd. 


A20 


Neill, James, & Co. (Sheffield) Ltd. A74 
Agency—J. K. Clayton Ady. Agency Ltd. 
Newall, A. P., & Co. Ltd...... A66 
Agency—Osborne-Peacock Co. Ltd. 
Newall Group Sales Ltd. 
Agency—ZJ. Peers and Associates Ltd. 
Newton, Chambers & Co. Ltd. 
Agency—Stanley D. Dickson 
Nitralloy Ltd. 
Agency—Stanley D. Dickson 
Norgren, C. A., Ltd. 
Agency—Murray Watson Ltd. 
Nu-way Heating Plants Ltd. 
Agency—Sinclair Advertising Agency 


Osborn, Samuel, & Co. Ltd — 
Parker Foundry (1929) Ltd. A89 
_Agency—Print for Industry Ltd. 

Parmiter Hope & Sugden Ltd. — 
Agency—Donald Macdonald Advertising Ltd. 
Partridge, Wilson & Co. Ltd. A3l 

Agency—G. Street & Co. Ltd. 
Payne & Griffiths Ltd. 
Agency—Sandbrook, Metcalf & Co. Ltd. 
Perry Barr Metal Co. Ltd. 
Agency—Tom C. Gough 
Philips Electrical Ltd. a 
Agency—Erwin Wasev & Co. Ltd. 
Phospnor Bronze Co. Ltd., The 
Agency—Maurice G. Parker Ltd. 
Pilkington Bros. Ltd. A86 
Agency—F. G. Pritchard Wood & Ptnrs. Ltd. 
Pilot Works Ltd. _ 
Agency—J. Peers and Associates Ltd. 
Pinder, W., & Son Ltd. 
Agency—J. Peers and Associates Ltd. 
Pitman, Sir Isaac, & Sons Ltd. 
Plexeal Ltd. 
Agency—H. Raymond Morgan 
Precision Rubbers Ltd. 
Agency—John Halifax Ltd. 
Pye Ltd. 
Agency—Arks Publicity Ltd. 


A98 


Al26 


Radiovisor Parent Ltd. 
Agency—Downtons Ltd. 
Ransome & Marles Bearing Co. Ltd. _ 
Agency—Ruddocks Advertising Agency 
Rapid Magnetic Machines Ltd. 
Agency—Edward Hilton Adv. Ltd. 
Ratcliffe, F. S. (Rochdale) Ltd. _ 
Agency—Osborne-Peacock Co. Ltd. 
Rawsthorne’s (Bolton) Ltd. A120 
Reay Gearworks Ltd., The _ 
Agency—Ruddocks Advertising Agency 
Resinoid & Mica Products Ltd. A120 
Agency—Glovers Advertising Ltd. 

Riley, Robert, Ltd. — 
Agency—Commercial Advertising Service Ltd. 
Rists Wires & Cables Ltd. —_ 

Agency—Bemrose Advertising Ltd. 

Roberts, J. W., Ltd. — 
Agency—Armstrong-Warden Ltd. 
Robinson, L., & Co. (Gillingham) Ltd. A120 

Agency—Ripley Preston & Co. Ltd. 
Rocol Ltd. eons 
Agency—Nevin D. Hirst (Advertising) Ltd. 
Rubber Improvement Ltd. A87 
Agency—Stowe & Bowden Ltd. 
Rubert & Co. Ltd. 
Rubery, Owen & Co. Ltd. 
Agencv—Goddard Watts Ltd. 


A53 


Alol 
A24 


Salter, Geo., & Co. Ltd. A36 
Agency—Murray Watson Ltd. 
Salter, Geo., & Co. Ltd. — 
Sanderson Bros. & Newbould Ltd. 
Sandiacre Screw Co. Ltd., The 
Agency—Bemrose Advertising Ltd. 
Sandwell Casting Co., The 
Agency—Edward Hilton Advertising Ltd. 
Saturn Industrial Gases Ltd. 
Agency—Crossley & Co. Ltd. 
Savery, Thomas, Pumps Ltd. 
Agency—Nicholls Dorrity Adv. Ltd. 
Scripta 
Agency—Spic-Paris 


Volume 17, No. 12 


Sentinel (Shrewsbury) Ltd. 
Agency—QJ. Peers & Associates Ltd. 
Serck Radiators Ltd. 
Agency—Longleys & Hoffmann Ltd. 
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PULLEY BLOCKS 
Totally Enclosed : Lightweight : Hard wearing 


Capacities : 3, 1, 2, 3, 5 her! / 
EAST 2771 fyr€x-dtoe K natch 
THE VAUGHAN CRANE CO. LTD. 


MANCHESTER 12 :: ENGLAND 


Makers of fine pulley blocks 
for over half a century. 














This 48-page comprehensive Brochure gives 
valuable Technical data on NON-FERROUS B £ INFORMATIO 
ALLOYS, BEARING METALS, CENTRIFU- 
GAL CASTINGS, ACID RESISTING ALLOYS 


(including Monel Metal). We also specialise in castings by the ‘C’ Shell Process, 
including Stainless Steel and precision Castings produced by the Shaw Process, 


Particulars of which will be sent on request. a 
Production and Maintenance Engineers all over the World have proved it to be 


an indispensable reference. Write for your copy NOW! 
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household names use SHUTTERS - ROLLING DOORS 


The doors commanding the world’s largest sale 








One of the world’s leading petroleum companies, The British 
American Oil Company Ltd., recently installed a battery of 
Brady Steel Rolling Doors at their automotive maintenance 
garage in Toronto, Ontario. Brady Rolling Doors in steel, wood 
or aluminium — hand or electrically operated are available to 
fit any type of opening 














G. BRADY & COMPANY LIMITED MANCHESTER 4 


Phone COLlyhurst 2797/8. 


London: Thames Works, Strawberry Vale, Twickenham, Middx. Birmingham: 
Rectory Park Road, Sheldon 26. Canada: David C. Orrock & Co. (G. Brady & Co. 








Canada Ltd ) 4925 De Sorel Street, Montreal, Que. and also at 23 Scott Street, 
Toronto 1. U.S.A.: G. Brady & Co. Ltd., 11 West 42nd St., New York 18, N.Y. es 
a | Ze 

Norway: An Thorbjornsen, Kongensgate, 14, Oslo. Hong Kong: Blair & Co. Ltd., 
Windsor House and also at Cape Town. we shutter the world 


MANUFACTURERS OF BRADY HAND AND POWER OPERATED LIFTS 


S. & B. 



















Many problems involved in the high-rate produc- 
tion of work of special nature or requirement are 
being solved by B.S.A. single spindle automatics. 
For work up to 2 in. diameter, from the common- 
place to the most intricate, B.S.A. automatics 
maintain their reputation for speed with accuracy 


and reliability. 


. © © : 
magazine loading. 
This bronze component is machined complete in 7 
seconds on a B.S.A. 98 single spindle automatic. 
The “hairpin”? magazine feeds the cast-blank to a 


loading block on the rear cross 1k ( 27mm) 
slide whence it is transferred to La ’ 
a chuck. Ten operations are ‘ "ities 

/ 


performed involving tooling on 
the front cross slide, the turret 
and a stationary cutter within 
the workspindle, then the finished 
part is automatically released to 
fall in the pan. 





automatic inspection 


Standard tooling on a B.S.A. 48 single spindle automatic 
produces this burner-jet in 3} seconds. Included in the 
sequence of operations is an electro-pneumatic means 
of automatic inspection of the fine hole. Any obstruction 
to an air-blast which is directed through the component 
315” sti causes a back pressure to be 


os fed to a Sigma control unit. 




















i = =~} This operates a solenoid unit 
| which stops the machine and 
525 r lights an indicator. Drill 
(ram replacement and removal of 
v eye the defective component can 
0146" DIA (04mm) then be made. 
34 Secs 


Also B.S.A. METRIC 18-52 mm. single spindle automatics for users of continental specification machines 


B.S.A. TOOLS LIMITED - BIRMINGHAM 33 - ENGLAND 


Sole Agents in Great Britain: A 
BURTON GRIFFITHS & CO LTD ~ KITTS GREE R lephone: STEchford 307! 
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